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PREFACE.” 


AV I N G perusd ſeveral 
| Books concerning the Men- 
furation of Superficies and 
Solids, and the Works of. 
| Artificers relating to Buil- 
ding; bat not finding any one Book fo 
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1 tis d 40 ics Meaſuring * ſeveral 
Years, and thereby gaind Experience 


ell ſome Things from one Author, and 
ſome Things — another, I began to 
think of Giaetiog my Thoughts into 


ner full Satisfaction, without being at the 
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24. As to the Multiplying of Feet 
2: - and Inches, commonly calld CROSS 
=  MUuLIiPLICATI oN; my Method 
* differs from that which is 5 taught 

in other Authors, as being (T think ) 
much ſhorter and ene | 
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and Knowledge in that Art, having lcarn- 


ſome ſuch Method as might give a Lear- 
| Charge of buying fo many Books; and 


being importund thereunto by ſome 


them to that Perfection you | here find the 


Mr c, I bave been as brief as thge 
Matter would well bear, to make it 
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3. IN — of Superficies and 
Solids, L have given the Demonſtration 


of the Rules, which I thought might be 


very acceptable to the Ingen genjeus 3 tor in- 

he Writing of 
a Rule without a D (in any 
Part of the Mathematicks) to be but lame 
and defective; and for want of knowing 
the Reaſon of the Rule, a Learner may 


commit great Errors; beſides, when a 


Learver knows the Reaſon of rake Rules, 
he may retain them better in'his Memory. 


þ - The Rule for meaturing a Priſmoid and 


Cylindroid, I had out of Mr. Everard's 


Art of Gazing; but the Reaton he does 
Not ſhew, gelber have I found it in any. | 
bother Author; but that the Method is 
true, I have endeavour 'd to make plains 


TE n of the Rules 


for finding an Area of an Ellipſis and 


Parabola ; alſo the Demonftration of the 


Rules for finding the ſolid Content of the 
Fruſtum of a Cone and Pyramid, the Soli- 


dity of a Globe, of a Spheroid, a Para- 
bolick Conoid, and of a Parabolick Spin- 
dle, and their Fruſtums, I had from the 
ingenious Mr. Ward's Tra Mar hematici- 
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ans Guide; where the curious and in- 
genious Reader may ſec many other De- 
monſtrations algebraically pertori'd : _ 
I have alſo demonſtrated the Rule for 
finding the Solidity of a Globe out of 
Pardie's Elements of Geometry, (Book the 
Vith, Art. the 33d) publiſh'd in Eng/ifb, * | * 
with many Additions, by the Reverend 
Dr. Harris, F. R. S. and the fame is allo 
done out of Sturmivs's Mat heſis Enucleata; 

ſo that the ingenious Reader may utc 
which of thoſe Ways he likes beſt. 


Tue Scale ſuppos'd to be uſed in all 
the Operations, is the Line of Numbers, 
commonly call 'd, Gunter's Live, which is 
upon the ordinary Two Feet, or Eigh- 
teen Inch-Rules, commonly uted by the 
Carpenters, Maſons, Ec. becauſe I thought 
it needleſs, as well as impertinent, to 
write the Uſe of Sliding-Rules, or any 
other particular Scales, they being fut= | 
Hciently treated of by ſeveral * Authors, 
vg. by the above-nam'd Mr. Everarg, in 
his Art of Gagirg above-mention ꝙ here 

you have the Uſe of a Sliding-Rule in a-w 
- Tithmetic, Geometry, in meaſuring of Su- 
pPerficies and Solids, Gaging, c. Likes 

wiſe Mr. Hunt has wrote largely of 1 50 | 
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Uſe of his Sliding-Rule, in Arithmetic, 
Geometry, Trigonometry, Gaging, Dy=- 
alling, Sc. There are ſeveral others 
who have explain'd the Uſe of their own 
Rules; ſo that the more curious Readers 
may find full Satisfaction in thoſe Au- 
— 


One: Thing I have omitted in the 
Book, which 1 think may not be very 
improperly inſerted in this Place; that 
is, how to find a Number upon the Line. 
If the Number you would find, coniiſts 
only of Units, then the Figures upon 
the Line repreſent the Number fought : 
Thus, if the Number be 1, 2, 3, Sc. 
then 1, 2, 3, Sc. upon the Line, repre- 
ſent the Number fought. But it the 

Number conſiſts of two Figures, that is, 
of Units and Tens, then the Figure up- 
on the Rule ſtands for Tens, and the 
larger Diviſions ſtand tor Units; thus, if 
34 were to be tound upon the Line, the 
Figure 3 _ che Line is 30, and 4 of 
the large Diviſions (counted torward) is 


the Point repreſenting 34, and it 340 
were to be found, it will be at the fame 
Pe int upon the Line; and if 304 were to 
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be found, then the 3 upon the Line is 
300, and 4 of the ſmaller Divitions | 
(counted forward) is the Point repreſent- 
ing 304 If the Number conſiſts of four 
Places, or Thouſands, then the Figure 
upon the Line ſtands tor I houſands, and 
the larger Diviuons are Hundreds, the 
leiſer Diviſions are Tens, and the tenth | - 
Parts of © thoſe leſſer Diviſions are Units. 
Thus, if 2735 were to be found, then the 
2 is 2000; and the 7 larger Divitions 
(counted forward) is 700 more; and 3 
of the leſſer Diviſions is 30 more; and | 
- half of one of the leſſer Diviſions is 5 || 
more, which is the Point reprelenting | 
2735, You muſt remember, that be- 
. tween each Figure upon the Line there 
- arc ic Parts, which 1 call the larger Divi- 
- Hons; and each of thoſe larger Diviſions i 
are ſubdivided (or ſuppoſed to to be) in- 
to 10 other Parts, which I call the ſmaller 
 Diyifgons ;+and cach of thoſe Parts ſup- 
poſed to be ſubdivided again into 10 o- 


| ther Parts, Sc. You mutt alio remember, | 


that if 1, in the Middle of the Line, 
ſtands only tor 1, then 1 at the upper [ 
"End will be 10, and 1 at the lower End i} 
will only be r.; but if i at the lower End | | 
[ks ; ſigni- 
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fignifies 1, then 1 in the Middle ſtands 
for io, and 1 at the upper End is 100, 
[| Sc. | 25 
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| Turk is one Thing more which 1 
; would have my Reader to underſtand, 
and that is, How to find all fuch pro- 
. as Numbers made Uſe ot in the 
roportions about a Circle, and of a Cylia» 
der, and in other Places; which Thiug 
may be of good Ute, to know how 
to correct a Number which may hap» 
pen to be falſe printed, or to enlarge 
any Number to more decimal Pla» 
; ces, for more Exactneſs; for though I 
| have mentiou'd what ſuch Numbers 
; yet I have not ſhewn how to find them, 
which a Learner may be a little at a Non» 
' plus to do; though they are eaſily found 
by the Rules there laid down. I thall 
_ therefore give two or three Examples, 
in this Place, of finding tuch Numbers, 
which may enable my Reader to find out 
| | the reſt. | | 


0 


Ad, firſt, let it be requir d to find 
| the Arca of a Circle, whoſe Diameter is 
an Unit. 
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By the Proportion of Van Culen, it 


the Diameter be 1, the Circumference will 
be 3-1415926, &c. whereof 3-1416 is 
** in moſt Caſes. Then the Rule 
teaches to multiply half the Circumfe- 
rence by half the Diameter, and 
the Product is the Arca: That is, Mul- 
tiply 1.5708 by .5, (vi. half 3.1416 


by half 1) and 5 Product is . 78 54, 
which is the Area of the Circle, whote 


E | Diameter | is I. 


Acai, if the Area be requir'd, 


when the Circumference is I, firſt, find | 


what the Diameter will be, thus, as 
31416: to 1,:: ſo is 1 to 318 zo, 
which is the Diameter when the Cir- 


cumſerence is 1. Then multiply half 


318309 by half 1; that is, . 159154 by .5, 
and the Product 1 is 079577, which is the 
Arca of a Circle wholc Circumſerence 


is 1. 


A the Area be given, to find the Side 


of the Square equal, you need but extract 
tte Square Root of the Arca given, and 
it is done: So the Square Root of 
78 is 8852, which is the Side A 


p - " Square 
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Square equal when the Diaweter is 
1. And if you extract the Square Root 
of .079577, it will be . 2821, which is 
the Side of the Square equal to 'the Circle, 


whole nn is I. 


I x the Side of a Square within a Circle, 
be requir'd, if you 1quare the Semdiame- 


ter, and double that Square, and out of 
that Sum extract the Square Root, that 


ſhall be the Side of che Square which 


may be inſcrib'd in that Circle; fo, if 


the Diameter of the Circle be 1, then the 
Halt is .5; which ſquard, is "25, and 
this doubled is .5, whoie Square Root is 
7071, the Side of the SEP inf be 


AGAIN, if the Diameter of a | Globe 
In Se. XI. 


be 1, to find the Solidit y. 
Chap. II. it is demonſtrated, that the 
Globe 1s 5 of a Cylinder ot the ſame Dia- 
meter and Altitude : Thus, it the Cy- 
linder's Diameter be 1, and its Altitude 


or Length be alſo 1, find the Solidity 


thereof, and take ; of it, and that will be 
the Solidit y of the G labs requir d. Now 


if the Diameter be 1, the Area of the 


Circle or Baſe of the Cy linder, is 785, 
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(as is above ſhewn) which multiply d by 1, 


the Altitude of the Cylinder, and the Pro- 
duct is alſo .78 54, the Solidity of the Cy- 
linder; = whereof is . 5236, which is the 
Solidity of the Globe, whoſe Diameter 


F a on what has been ſaid, the Rea- 


| 5 |: 3 may eaſily perccive how all other pro- 
1 Portional Numbers are found, and my 


EXAMINE them at his Fleafure. 


I ſhall not enlarge any farther upon 


* 


the Matter, but leave the Book to ſpeak = 


for it {clf; and if it prove beneficial to 
the ingenious e I have my 


Deſire. So, wiſhing my irgenious Rea- 
r good Succeſs in his Endeavours, not 


his Well- iſher. 


but he will reap Profit hereby; 


| 15 * he may, is the hearty Detire 
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PART 


HA 
Notation of DECIMALS. 


down and expreſſing of Natural or- Vulgar Fractions, 

as whole Numbers: And whereas the Denomana- 

tors of Vulgar Fractions. are divers. the Denomina- 

tors of Decimal Fractions are always certain: For a Decamal 
Fraction hath always for its Denominatos an Unit, with a C 


DECIMAL Fradtion is an artificial Way of ſening 


pher or Cyphers annex'd to it, and muſt therefore be eicher 
10, 100, Joo, 10000, r. And therefore, in wrinng down 
of a Decimal Fraction, there is no Neceflity of wrigng down 
the Denominator ; for by bare Inſpection it is certainty znown. 


it conſiſting of an Unit, with as many Cyphers annexed wo it 
as there arc Places (or Figures) in the Numetatot- 
| 8 | h S 
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2 "Novation » JDECINATS. Fart I. 
3 Ss 
this Decimal Fraftion 4. may be ien ches 
-- Bio its Denominaror being known to be an Unit with two 


3 becauſe there are two Figures in the Numerator. 
In like 1 171 may be thus written, 125. — 


thus, .3575 and; 13 thus, s. and 283 thus, -996 5. 


V 


cowards the left Hand, fo, on the contrary, Decim i- 
| towards the right Hand, in a decuple — as 
| 3 Kg. 


N 8 
2 
oY 

E SS * 

4 22 223 
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2 2 332 8 
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* 53382383 2 522 83 
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Hence it ee ke Hand of whole 
Numbers, do increaſe the Value of thoſe —— ut a decuple 
for tenfold) Proportion; but being annexed to the right Hand 
of a Decimal Fration, do neither increaſe nor decteaſe the 
Value thereof: So == is equivalent to or 25. And, 
on the contrary, tho” in whole Numbers Cyphers prefix'd be- 
fore them, do neither 1ncreale nor diminuſh the Value,; yer Cy- 
$ before a Decimal Fraction, do diminiſh its Value in x 
—_— For..25, if you prefix a Cypher before ir, 
bocomes 7. or .925 ; and .125 is 755225, by prefx- 
* r And the fore, 
* 2 arc to write a Decimal Fraction, whoſe Dahon 
naror hath more yphers than there rc Figues in che Nu. 

© _ mmerator,, they muſt be ſupplyd by prefixing 75 Biany Cyph: 


before the Figures of your Numerator 3 as, ſuppoſe —- — = 
„ Jreines dows. whkone Ks Denombuitgg; dert, de. 
.caule 
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A whole Numbers increaſe in a Decuple, or tenfold Pro- 
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cauſe there 'are three Cyphers in the Denominaror, and bat 
two Figures in the Numcrator, therefore prefix « Cypher be. 
fore 19, and ict it down thus, .o19. 

The Integers are ſeparated from the Decimals feveral W. 
according to Men's Fancies; but the beſt and molt utuat Way, 
is by a Point or Period; and if there be no whole Number, 
then a Point before the Fraction is ſufficient: Thus, if your” 


were to write down 317-725* it may be thus expretd 
317.2173 and Ses thus, 59.0025 and -3T5% thuss - 
+0075, Ge. . 
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Reduction of DE CIMALS. 


N Reduction of Decimals, there ate three Cafes: 1, To re- 
duce a vulgar Fraction to a Decimal. 2dly, To find the 
Value of a Decimal in the known Parts of Coin, Weights, 


Meaſures, &. 3dly, To reduce Com, Weights, Men 


Sc. to a Decimal. Of theſe in their Order. 
I. To reduce a vulgar Fraction to a Decimal. 


The R UL E. 


AS the Denominator of the given Fraction is to its N. 


merator, ſo is an Unit (with a competem Number of 
Cyphers annex d) ro the Decimal requit d. 5 


tent Number of Cyphers, and divide the Reſult by the 


Therefore, if ro the Numerator given, you annex a cone : 


De- 
nominator, the Quotient is the Decimal cquivaleus to the sue 


| Example 
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wo Flaccs, of having-ro0 for irs Denominator. 
To 3 (the Numerator given) annex two Cyphers, and it 


| makes 300; which by che Denominator 4, and the 


Quotient 75 the Decimal requir'd, and is equiralent to 2: 


many Cyphers 2s you annex to the ven 

tor; ſo many Places muſt be prick'd ex. to the Pes 

mal found; and it it ſhaii happen that there are nor fo many 
Places of Figures in the 8 the Deficiency muſt be ſiip- 
d, by prefixing fo man . r en ny 
Ra a5 18 che ben Example. — . 


D . Let de redue'd to a Decimal having x 


3 


To the Numeraror annex fix Cyphers, and divide by the De- 
pominaror, and the Quotient is . 52 35 but ix Was bes to 


8 en of the emo Examples. 


2 De 43; => $73)3.000000(5238 
2 0 0 
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in the ſecond Example there remains 345. which Remain- 


ger is very inſignificant, it being leis than reress8 Fart of 
- an Un, and therefore is rejected. 8 Ih 
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II. 7% find the Value of a Decimdl iu the" 
hnown Parts of '”, Weight, Me- 

2" Ih eee 

'ULT1PLY the Decimal bythe Numbes of Pans in he 


* prick off ſo many Places to the right Hand as there 


were age: in the Decimal gindhs and multiply thoſe Figures | 
prick'd | — 


off by thc Number of Lats in the next inferior Denon 
nation, and prick off ſo many Places as before, and fo conrt- 
nue to do, till you have brought it to the loweſt ma- 
tion requir'd. | 


Example t. Let .7565 of 2 Pound Sterling be given to be | 
reduc'd to Shillings. Pence, and i 3 
* 20, by 12, and , as the Rule direds, and ak 3» 
ways prick off four Places to the right Hand, and you wall | 


123*2»“⸗r·e— 13 1. 14 24. 


See the Won Ks > hs 
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20 

. — 
18.1200 

"x | I2 5 
3.5600 

4+ 1 

. TT 4 

3.2400 | 1 


more compendious Way ; of finding the 
Value of the Decimal of a Pound Heri. 
fo w-ny — nS "he exe Pur 
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other 
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many but if they make above 13, a. 
if ie be above — ends 


Shillings before found. 


Example 1. Let 653 of a Pound be reduc to Shillings, - 


Pence, and 
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nt 45 Tankings, which is 10 4 1 © the gin is 13 % 


n 


2 $. 4 
| so the Value of 52 == 1 4 
And the Value of 375 = 176 + 


ES e $ 4 


| it» Fic 
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> cnt by 12. 2, AF 20, _ 1 by 24 1 ick off 
five Places towards the right Hand, and you will pic the 
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Chap. 2. Ned of DECIMALS. 7 
2 of 


Loet 43369 ef e Tan be redue's to mee Quaners, and 
Multiply by 20, by 4. aud by 23, and the Anker will be 
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III. To reduce the knowt Parts of Aon 
— 1 "gh, Meaſure, &c. t a Deci- 
| ets . _ | 


FRA 7 . 


1 The RULE 


Tr, he Number of fr of he lefer anne 
Swen, annex a competent Number of Cyphers, and u- 
vice by the Number of fuch Parts = CO rhe 

greater Denominatian, to which the Decimal is to be brought: 


2nd the Quotient is the Decimal fought 
rs. aaa Let 64 be redue'd 10 the De of a Found 
Baz * T5 
. _ — Sao 6646 3 e e 


— K 
* 12 n * 8 + a . 
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=- 7 b 7 
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— =", th 1 1 * 1. * A * 5 * „„ es. 
a Y 


— 


3 


$ KRedution 75 DECIMALS. I 


—— —— a — 3 
and divide the Reſult by 240, . 
Quotient is the Decimal requir d. barer: 


240) 6. ooo. 25 
— : 
1200 | 
Fu .ozs 


Exandle 2. Let 3 & Þ ed to the. Decimal of 4 
Pound, having fix places. © 


In 34 > there are fifreen Farthings ; therefore to 15 annex 


Files Cyphers, (becauſe there are to be fix Places in the Decimal” 


_— and divide by 960, (the as in a N FO. 
SENILE 3 015625: 1 5 


96{o)1 > on56 25 


2 * + „ 6 — 


540 


* Erne 3. "Let 35 + Inch be died e the Decimal of's * 
Toon confilting of four Places. | 


— 


: 
Ad! 


2 cove anc 


** "Me 27 7 
2 — Om „ 3 — * In n 


R 


- Add e of DECIMALS. wag 1 


Cha 
13 4. Let 9 C. 1 gr. 16 I. be reduc'd to the Decimal 
of a Tun, haying fix Places a, 
"6 8 | 5 
0. 1-4. 224Þ)1052.00000'0(.469642, 
3 , | 3 ————_ 
37 7. 15600 
28 21600 
9 14400 
302 Fat 469642 9500 
On. - 6400 
— — 
" Pounds. 3920 


o . 


CHAP. II 
Addition of D ECIMA LS. 


AA of Decimals is 2 — 
Addition of whole 4 only 
to place your Numbers right, that is, Units under Units, 


Frimes under Primes, Seconds under Seconds, Cr. 


Example. Let 317.25» 17.125, 275.5; 47-3579s and 12.75, be 
addcd together! into one Sam. | 
. 317.25 
17.125 
275.8 
47-3579 
12.75 


Sum 669.9229 


huis is ſo plain, that more Examples I think needlefh, 


B3 CHAP- 


- + © er — r —— —— . r \ : 2 
— 4 4 * 1 3 — - . — — — 


9 * 


2 1 
+ - 
10 
* 
* 


* — 


= CHAP.IY.... 
Subtrafien of DECIMALS, | 


ed likewiſe the 
being had to the 
ition) as in the fol- 


Susraacrio of Decimals is 
fame Way as — whole 2 Keſf 
right placing the Numbers, (as in 


=—_ 


_ Tom 232.0237 Nom 20.27% 
: Subtr. 31.1275 Subtr. 3.5785 
3 a Fa ——— — mam 
Reſts 190.8862 Reſts 133. 46s 
— | a : 
_ Proof 212.0137 Proof 201.1250 
> | . W : — 


„„ (4) 
| From 2051375 From „ 
Suber. "79.172 - Sub. 7.2597 


| 1972 Refs 232468 
Proof 2031315 Proof 30s 
3 „ i . 


NOTE, If the Number of Places in the Decimals be more in 
chat which is to be ſubtracted, than in chat which you ſubtract 
__- from, you muſt ſuppoſe Cyphers to make up the Number ot 
Placcs, as in the fourth Example. _ 


26s 2 
r — J — ** 
— — — PP 
2 — 
a . 
art ö 
* 1 L * 4 4 
— * ».. — . . 
> - E — * — _—y 
* . 
* \ 
- 


ws 4 


* 
—— —— — 2 ———— —— — 
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|  Chap«.5. Multiplication of DECIMALS. 13 
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— 


HAP 
Multiplication DECIMALS 


LTIPLICATION of Decimals is alſo perform'd 
M the fame Way as Multiplication of whole Numbers; 
but to know the Value of the Product, obſerve this 


% 
— ae —n—— — ! Te 


| a RULE. 

„ Cut off, or ſeparate by a Comma, or Prick, fo many De- 
| „ cunal Places in the Product, as there ate Places of Decimals in 
\ both Factors, viz. in the Multiplicand and Multiplier, which 
I ſhall farther explain in the following Examples 


| Let. 3125 be multiply'd by 2.75 ; multiply the Numbers to- 
f gether, as if they were Whole Numbers, and the Froduct is 
|  '$.59375; and becauſe there were thice Places of Decumals 
prick'd off in the Multiplicand, and two Places in the Mult 
plicr, therefore you mutt prick off fve. Places of Decimab in 
the Product, as you may ice by the Work. 


& 
— 4 us 


7 
| 
; . 
| 
3 
| 
| 


ens ts Geo erent — 


2 —— — — 
n Is . * L 4 


TY, De of 'DECIMATS. Tar L. 
8 be mukiplcd by 459. 


«. 


6.37175 


Let 13272 be multiplyd by 0428. 


In this Example, becanſe in the Multiplicand are fix Decimal 

- Places, and in the Muitiplier five Places; therefore in the Pro- 
duct mere muſt be cleven Places of Decimals; but when the 
Multiplication is finiſh d, the Product is but 57490500, wiz, 
only eight Places; therefore, in this Caſe, . 
. before the Product Figures, make up 

of eleven Places; fo the trac odd will be 


cove.” 


135272 
00425 
— 
675360 
279544 
541088 


| —— 8 


£20 57490520 


22 
— —— —— * a 1 1 
< = *”_”_ — « EY 


[+ — * — — —: Il 
8 A 3 5 } - 18 "_ 
Chap. 5 Multiplicatiom of DECIMALS. 13 
| — * — — —— D—H— — — — 
FE: Dire Examples for Practice. 
| ; 9801472 017632 
| | 1045 | 347 
7360 122724 
ö : FLLV 7012 
| 1472 $3596 
| a 0001538240 6.083604 
279.25 32.0752 
—————— —— — — * 
139625 1603760 
- 2117090 641504 
11170 5862236 
—— — * — — — 
124.2625 1.54244408 
4.443. 20.0291 
15.98 3545 
—— — — — — 
| 35544 100145 
| 39987 801164 
22215 10075 
4443 600873 8 
0 7.99914 710.0315585 
{ — — — _ 13 
f ; 7.23584 71432 
0126 90356 
— —ᷣ—¼ 
| 441 354 45253523 
[ 147128 377160 
| 73564 226296 
£ 99269064 2632752 


* 3 
2 * 


— rr nn nan nn n ab. 
aM made Multiplication. Part 1. 


> 


| 


Contracted Multi pl cation of | Decimals. | 


Becauſe in 
bers, there is no Need to eſs all the Figures of the Pro- 


duct, but in moſt Caſes two, three, or four Places of Decimals 


will be ſufficient ; therefore, to contract the Work, obſerve this 


following. 


RULE. 


Write the Unit's Place of the Multiplier under that Place of 
the Maluplicand, whoſe Place you intend to keep in the Pro- 


duct; then invert the Order of all the other Figures, that is, 


write them all the contrary Way. Then, in multiplying, al- 
o- 


ways begin at that Figure in the Multiplicand whi 

ver the Fi vou are then multiplying withat, and fer down 
the firſt of cach particular Fr directly one under 
the other; bat yet a duc Regard muſt be had te the Increaſe 
ariſing from the — — on the right Hand of that Figure in 
che Mulriplicand which you 

appear more plain by Examples. 


Example 1. Let 2.33645 be multiply d by $2175, and let 
there be only four Places retain d in the Decimals of the Pro- 


Firſt, according to the Directions, write down the Multi- 


plicand, and under ir write the Mulriplier, thus; place the 


$ (being the Unit's Place of the Multiplier] under 4, the 
fourth Place of Decimals in the Multiplicand, and write the 
reſt of the figures quite contrary to the uſual Way, as in the 
foliowing Work: Then begin to multiply, firſt the 5 which 


is left out, (only with Regard to the Increaſe Which mutt be 
curry d from it) faying, 8 times g is 40, carry 4 in your Mind, 


and ſay s times 4 is 32, and 4 1 carry, is 30 ſet don 6 and 
ceny 3, and proceed thro the reſt of the Figares, as in com- 


nion Multiplication: Then begin to multiply with 2, ſaying, 
2 times 48, for which I carry 1, (beeauſe it is avove 5} | 
fay 2 times 6 is 12, and 1 that I carry is 13; ſet down 3 


and ; 
and carry 1, and proceed thro? the zeft of the Figures: Then 


X43 . 7 : multiply 


"i 


rolication of Decimal Parts and mix'd Num- 


EY Wm _ YT WD WW SY FYRO 


begin ro multiply at. This will 


a A 5 4 
2 a — 5 A rr 
— . 


Os firing once 6 „ 
ſay once 8is 8, hy hen 9; ſet down $9, and proceed: Then 
multipl 2 7 times 8 is 56, for which carry 6. 
(becai * bow 557 and ay 7 owes 3662: 
carry is 273 ſet down 7 and carry z, and procced: 
tiply with 5. faying, s times. 3 is rs, for winch 
ale the Hos roger, a. he Fo 
„ the oral Frodact will 
19-6107. | 5 


See the WORK; 


2.338645 
"$7148. 


—— . — 


| | 190516 
| 4773 
(57-2 239 
167 

Iz 


NOTE, That in mn the Figure left our 
in de Pires ne 3 


Time next the right Hand in 


be 5, or r $, or ws 
E 1 „ cure 
I have hens he 8 the Work of the laſt Example. —_ 
by the common Way, by which vou may fee both che Rear 
ſon and Excellency of this Way. all the — the right 
enn | 
2.38645 
2178 
| 1193225 
KR ; 1670515 
47720 

1909160 5 


15.5 106 52835 


F 33 : : 
FT Comradted Mulkiplication | * L 


. 


— 


© Example 2 52 be anger by 26.7324, fo 
— may e of Decimals. 


* 
= * 


„* 


- 
— 


ſer 5, the Unit e Makiphes ande $3 be · 
rr >: 
ptick d off) and write all | 
— Way, Then 


1 
ep 
15 


9 


2 and fay, 7 tunes 7 is 49, and 41 car- 
TF | 1 and proceed 
as before. Then begin with 3, the fourth Figure of the Multi- 
phlicr, and fay, 3 times 7 is 21, 2, and fay. 3 times 3 is 
9, and 2 I carry is 11; fer down 1, carry 1, and as 
before. Then begin wich 2, the fifth Figure, and , 2 times 
3 is 6, for which L carry 1, and fay, 2 times 11S 2, and 11 
Carry is 33 fer down 3; and ax + is 10; ſet down o, and 
carry 1, and proceed as befyre. Then begin with 4, the laſt 
Figure of the iplicr, and fay, 4 times 1 is 4, for which I 

tis leid than e 


carty 2, and proceed through the reſt of the | 
he Malopheand Then add all up rogers, and | | 
Product 35 6276.9520. | 


4 
0 


376137586 the Product with 1. 
22503255 the Product with 6 increas d with 5 : 8. 
2625963 the Product with 7 increas d with 7 x «5. 
112841 the Produt with 2 increas d with 2 x >. 
7503 the Product with 2 mcreas'd with 2 x 3. 
1500 the Product with 4 incteas d with o. 


— ———— 


6276.9520 the Product re quit d. 


pw 

_ $3 
_ BD 

3 1 


h 
3 
5 
4 


0) Ve FY IF ano (1. 1 99 8 On 8 YY GY eg WP Uo gg TOS 


£2 2767629 che Product by 7 increas'd 
- 197688 the Product by s increas” 


- 37514 the Product by 1 with the Increaſe of 


1— 


ap. a 8 Contratted Multiplication. WP 


in Decimals be prick'd off 1 


1375 the Multiplicand. 
An ohe Maliglier lavened 
— — E : : : h 
* 7. 
3. 
1. 
$4 ; 


ts * 


22508 the Product With 6 increas'd with 6 
2626 the Product with 7 increas d with 7 
113 the Product with 3 mcreagd with 3 
7 the Product with 2 increag'd with 2 

1 the Increaſe only of 4 x 3, 


6276.9 the Product is the fame as before. 


—— — | a | 0 


R 
1 
x 
x 7. 


—_ | More Examples for PraSice. 


- Multiply 395-37 36 by 78642, and prick off four Places in 


2 


395.3756 the Multiplicand. | 
24657-, the Multiples ever 


1 


i d 

2372 the Produft by 6 increas d wi 
1811 the Propu by 4 increas d 
79 the Produc by 2 incteas d 


* 


209.0699 the ProduR requu 4 


— 
. 
* 8 
: I 
l * 
4 © Y „ : 
* 
[ 
[ 
1 


1 


=. 


that 7 is to be 


= Þ — — — p — — 8 — + a" m——_— * = 


1 Grrated Mukiplication- _ 


_ "Lit the fime Exatupc be repearcd, and let there be only one 
Nace of Decimals. ee 8 x 


395-3756 
246 57- 5 f 3 


- = ' 7 
s * 
— a 5 > 44 % 
8 « : ” = - #% 42 © -> ble 
oy . 3. © > _ = . - of © 
S I — 1 + # : a 
, . * — _ & 
= - 3 , — ts 
a * - » 1 T Fx F * * 4 
| ——_— — — =. F — 3s Ss . -" S$£*> Ll 
, x * — » - 
® WW} + £ 4 3 1 
* 


—ů— HDa—äů4ͤ ; 5 : _— WY 


* 


w 7 — * 
< _- - 2 —< - : SAY f Y 
++ - * - 


Characters, and their Signification. 


vor E. That this Mark + fignivies Addition; 8+ c, that 


is, $ more 5, of i added to g; and +3 +7 denotes theſe 


Numbers are 10 be added into one Sum. 


fignifies Subrration, 38 9 —6 ſigniſies t * 4 
is to be taken from 2. 8 V =o . 


This Matk X fignifies Multiplication, as 7 X $5 ſigniſtes 


he Givided bY +. du be = v 
== is placd berwera Nambers oe Quapraies, i denotes them 
io be cqual,  74-$==tz, that is more F is equal to 12 ; 


wat 7 from 15 and there remains 8. 


This Mark : : is the Sign 3 eln . 
it being always plac'd berwixt the rwo middle Terms or Num- 
bers in dparnon, thus, 4:20 ::6 : 30, to be thus read, as 4 is 
0 20, ſo is 5 to 30. 9 8 


* 
r ha 
- 
ä 4 * 2 — —— eee 4 2 * — 
Rd ——_— —_— 


Part I. 


and 15. — s, chat . 15 ef by 7, is equal to 3, or ſub- 


1 1 


pe ey, I 2 e 8 2 
X 12 * 


4 — * 5 4 _ ae” * 
4 . 


E — & — 8 19 


3 CHAP. vl 
1 oer f DECIMALS” 


6 1v15ton of Decimals 10 perforta's after the 
| Manner as Diviſion of whale Numbers; but to 
the Value ot Denomination of the Quotient, is — — 

| Diſculey, nnen RY 
wing, Ras 


RULES. 


L The firſt Figure in the Quotient mul be of the me De- 
| nomination with that Figure in the Dividend which ftands ot 

is to be ſu ppos d to ſtand) over che Unit's Place in the Divider 
at the firſt ning 


n. When the Work of Diviſion is ended, count bow many 
Places of decimal Parts there are in the Dividend more than in 


the Dryi for that Exceſs is the Number of Places. When 
muſt be be ſeparated in the jent for Decimals; Bur if rhere. 
be not ſo many in the Quotient, as is the faid EW. 


that Deficiency mutt de Vd with Cyphers in the Quoneys, 
d before the ee Figures — towards che fel: 
Hand, with a Pomt before them; ene 
W | | : 


Theſe following Direftions oug be ath ts be . n 


If the Diviſor conſiſts of more Places than the Dividend, there 

muſt be a competent Number of Cyphers aunex'd to the Divi- 

I dend, to make it conſiſt of as many (at leaſt) or more Places 

Pe. of Decimals than the Diviſor ; tor the Cyphers added mutt de 
reckon'd as Decimals. 

Conſider Whether there be as many decimal Parts in the 

err it chere bs not, mals Ga 


TR "or arg, by anacxing of Cypher, 


. * 


** 
- 4 3 - 


In 


. * * 


ſhall endeayour to cx- 


which 1 


ages > 


- 
: =. 
* 2 


you 
g5 
tice of Dividon of Decimals, 


* = . * 


Example 1. Let 48 be divided by 24. 


plain in as familiar and cay 2 Method as 


wh * 


D; 


than the 
) with a Point betweem 


- anda 
four 
utual Way. 


F44, 18 


the Directions above, 1 annex 2 
ix. 


of Cy 
—— 


Number 


* - 
. 


is hikes 


u therefore, according to 


them, and 


& 
144)42 .ov0o(.3533 | 
5 


— * - 4 * 


2 — 


2 2 
« 2 — 4+ 8 


a + 


* — 


* 
. 
* 
* 4 
* * . 
1 . . „ 
* 
4 * 4 
* 
o 4 F 
89 BY g * 
* uh , " 
4 


$ 
* 
* 


* 
»# 
Fi 
MW ; 
4 | 
© | 
8 b 
$944 % ” a 
* * 
35 4 
CY 
iF 
« j 2 
E | 
* 
[1 


= 
% # "T3 FRY. \ * * *% 8 | 
ay " tr i 496 44h ts —.— — W r „ ps ns, >. Fw 


WW. wy 446%. 7500 W eins 
. rt en EN . . * A Ge foe + ps anne. 


— _ dy We 1 p n 5 > 4 832 8 * 5 
— i: 7 9 . 2 


ES — AST 


N 6. Dima "DECIMALS It 


Or, by the. ad ads, there being two Places of Decimaliim | 
the Dividen n Diviſor, therefoce the EX | 
ceſs of Decimal Places in the Dividend, above the Diviler, is $4 
two; ſo when the Diviſion is ended» — — | 
nnen = 


„ © "gap he WORK. 
65)217.75(3-38 
"ay. 
325 
2 2 4 
Bangle 3. Let: 267: 15975 be divided by 13.24. 
. 13-2 $)267.15975(20.163 | 


2159 
23347 
3975 
— 
1 | | » © *%S 
1 in this Example, 3, the Unit's Place of the Divider, falls wn- 
* der 6. the Ten's Place of the Dividend; n 
* Rule) the firſt in the is Tens: „ by the 
8 ſecond Rule, the of Decimal Places n 
2 bove the Diviſor, r 
of in the Dividend, and bur rwo in the Drviſor, ſo there mu be 
xr W Decimals in the Quotient. 
Example 4. Lat 15.675159 be divided by; 275-42 
375.89)15.6751 59.0417 
_ 3 63955 
11 | 263669 
is. 3 140 


; * = * W WD ne RI c . —_— — | 5 
- A * 7 XS ; * & 1 © 
» — * 
. pl 4 
1 


3 a ** 


= Dro Pann. Pare 1 7 3 


3 of this Pick, falls 


e 


- {eco 


Decimal Places in the ries 4; for, the Decimal Places in 
Decimal Pics inthe Di 2 e ae Tos i 
wo; therefore there muſt be four Places of Decimals in the 
* But the Diviſion  finilk'd after the common 
Way, the Figures in the Quotient are but three, therefore you 
* WG 


mor 0 72.1565 be divide + by 1347. 


ais, 


„* 
CS 4% > at S£ 


Tits 10 


3thinig; Bot i <1diuls; 1 pitt tv K. 


phers to the 3 and continue the Divihioa to two Pla- 
o Places of Decimals. -. = ; 


the Dividend; bee 


* 2 Cypher before he 
Rule, the Ex- 
above the Number of 


6 


PE 


N 


Is 


+0457)12 $0009(2.738 - 


g „„ „„ * 
ö 


. 
- T3 


-— this Exam le, the Unit's Place of the Diviſor (if thete had 


been any) would fall under the Unit's Place . of the Dividends 
therefore the firſt Figure of the Quotient is Units. And, by the 
ſecond Rule, there berg ſeven Places of Decimals in the Divi- 

dend. and but four Places in the Div iſor, ſo the Excets isrhree; 
therefore there muſt be thaee Places of Decumals in che G- 
tient. = : | 


I ſhall ſer down only the Work bf ſome few Examples more, 
and ſo proceed to Contracted Ditis s.. 


004 56},00a60 $9791(.c0131 


I419 
511 
———ů ͤͤů 


$$ 


C2 — 


n of DECIMALS. 23 


5 - +. At „ „ 


- * S 
km 


2 | = — * 
— 


i — *% _ »— — 


| © | Let it bedivided by 232. 
232)1.0000000(.003 5461 fers, 
| : 
# x 540 
7300 
1720 
220 


+32 $).400000(1.2357 | 
750 

1900 
2860 


——— —y— 


228 


4 
i * 
94 


>4 


= wy n ** 
N 
, 


RAN 


2 4 


:042)495.00000(11 7825.70 
75 
330 
OY - 360-. 
240. 
300 
5% . 
— 
: 18 
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Diviſon of DECIMALS. Part I. 
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Diviſion | 


a A« Mk vas ac 
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| Chap. . ——— B » 
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Diviſion 75 DEC IN A LS contradted. 


N Diviſion of Decimals the common Way, when the Diriſo 
hath many Figures, and it is requir'd to continue the D- 


ſion till the Value 9 Remainder be but ſmall. the Ope- 
ration will ſometimes be large and tedious, but may be ex» 


| cellently contracted by the following Method 

| The R UL E. 
F | x he Gift Rule of this Caper ba r9.) _ 
1 the Value of the firſt Figure in the Quotient; then, by 
© knowing the firſt Figure's Denomination, yo = have 
a! as many or as few Places of Decimals as you 


J as many of the left Hand Figures of the Divi 
2} _ convenient for the firſt Diviſor; and then take as many FR 
. of the Dividend as will anſwer them; and in dividing, * 

A Diviſor at each following Operation 


ene wil make it plain, 


Example 1. Let 72117862 be divided by 257055 and let 
there be three Places of Decamals in the Quotient. 


C3 2425743) 


Py 5 


35743)721.17 62(329467 | 


* Y . 2 2 — +677 3 «a # &* 5. {3 


18 * 

© 
ot * Diuſor Malls, — 2 
vs 5 and it 15 A hat 


ent ; fo there muſt be 
Places of whole Numbers, and 


Then, becauſc 1 en have the Divi 


— 2 2 the 
viſor, and feck how oft the remaining 1 in 
2s, the Remainder, which can be but once; put 1 in che 


the 4 in the Diviſor, and feck how 
he Quotient, Multiply thus; Gayithy, . 


I carry 4 (inr of the 4 laſt prick'd 
= 675 et down 7 — 6, 


3 Fong Words. 


2.2 5743) . 


n deen 


"Then prick 2 Subttact, and the next Remainder 


*, 22 2 1 e 2 - 
n 1 nn "A 12 
1 


— 


2 
4 
25 
2 
f 
1 
x4 
B 


e 4455 Rae 


Let i 
the — that Series Epi 


— — 


gps 6 . D 


1 3 _ 


Denen 


Tore fe dawn the work ofthis E 
to the common ,W. 


Erampie 2. Let 5171. ier ne divided 


9 


wv 


- c 
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1 


1 
_ : 


Contrafed Diviſion. Part J. 


3.758615)5171.5916]5(590.4577 

43793075 
922841 
$38275% — ö 


40087 

- 359034 

ö LR $053 
© . 
MW 45 574 | 
| ' GIS 


Places in the Diviſor 


3 © that 1 cut off the Fi- 
ing — — the 


a will be equal} and there 
re | eq 

"" mm 
of Places or 


the Quotient, and multiply and ſubtract, and the Remainder is 
7922841. Then 1 prick off the fiſt Figure in the Diviſor, 5, 
and ſcek how often the remaining Figures in the Divilor, in 
the afcrefaid Remainder, — 2 times; put in the 


Dosen, and mult. y thereby, ſaying, 9 times 5 (rhe Figure 
prick d off) os or 9 5 and fay, 5 tim-s 1 159, 
and 5 1 carry is 14; ſet down 4, and carry 1, and proceed to 
multipiy che reſt of the Figures, and ſubtract, and the Remain- 


- 


* 


Niviſor, (becauſe the Number 


* 
. 
* 


Quotient t. and multiply, ſaying, 4 times 6, (the 
- prick” off) iS 24, for which 1 carry 2, and & 
32, and 2 I carry is 34; ſet down 4, on cy 3 ; mulriply the 
reſt of the Figures, and ſubtract as before, ſo proceed | 
the ſame Manner, until ell the Figures of the Diviſor be prick'd 


— — — e 


. ; ̃ ¶ß⁵ßt p . ˙ 


> SG Ho. * 


* * 


Chap. 6, 


—— 2 * 
— 
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in the Remainder 40037, the Anfwer will be © ; 
ſo put © in the Quotient, and prick off the Figure 6, and ſeck 
wh often $758 in 40087, which will be 4 Tunes; put 4 in 
the 


$ 


off, to the laſt Figure. 
| Bee the Worx. 


be five Places of Decimals jn 


Example 3. Let 25.1367 be divided by 217.3543, and let chere 


In this Example: 7, the Unit's Place of the Diviſor, falls un- 
der 1, the firſt Place of Decunals; therefore the firſt Figure of 
the yon is in the firſt Place of Decimals, fo the Cuotiem 
will be all Decimals: Then, becaute the Quotient-Figures, 
and the Figures of the Diviſor, will be of an equal Number, 
daſh off the 43 in the Diviſor, and the 7 in the Dividend, as 


uſeleſs, and divide as before. 


217.35 .43)2 5.13617(.41564 
| 21735 


2401 
2174 
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3 ap. 
der will be 45087. Then prick off the Figure 1, and ſcek how 
often $7586 


7567 56)7416-76717(2685. 67118 


5513812 
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17342 54) 
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Gap 2 Eu rapion of 4 the Square Rog. 31 f 
| | = * 342 54) $14.75498(41.70 ĩ | 
h : 8 4937016 a 
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2105338 | 
| 1234254 ; 
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CHAP. VII. | 
Extradion of the 8 To * R OO r. ö 
; Te a Square Number be given. | 
J | VO. Gels the n , 
Number. as being multiply d into it felt, the Produc 1 


ue n nnn " 
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— Exrrattion 22 The Se —— Part I. I. 


is calł d. Ergen of the 5 © SA Roo 7; which to ds, 
obſcrve the following Directions. 


——_ that is, make a Point 
another _ the Hundred's, 


_ __—_ cry 


and fo upon every ſecond Figure throughout 


towards che left Hand, placing the — Number under the 


Flare) and put the Anſwer in the Quoti 
Hand Side 1 Diviſor; then 


in the 


„and the Root thereof in the Quoti 


Number in the firſt Point 
ent, and ſubrra& 


Number from the firſt Point, and to the Remain- 


Then double the 
Hand of the 


Remainder, Gif ere be any. apaee 


1 


Gown the next ** and call that the Reſolvend. 


and place it, for a Divica, 


lrench and ſeck how often the Di- 
contain d in the Reſolvend. (reſerving always the Unit's 


ent; . alſo on the right 


— 


Prot 


b 
8 the 


Figure laſt put 
n 


down the next Point to the 


— 


4 TABL. E of Squares and Cubes, and 
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their Roots. 
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1 4] 9 [os] 25. 
= SE 27 [64132 ! {216 | 343 
— Let 4489 be a Number given, and let the ſquare 
Rope thereof be qui d. = 
: 4439(67 
' 227)889 Reſolvend 


$89 Product. 


ee Co 
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Square Root. 33 


— 


Firſt, Point the given Numbes, as before directed ; then (by 
the little Table aforegoing) ſeek the greateſt ſquare Number 
in 44, (the firſt Point to left Hand) which you will find i 
be 36, and 6 the Root; put 36 under 44, and 6 un the | 

and ſubtract 36 from 44, and there remains $. Then to that S 
bring down the other Point 89, placing it on che right Hand, @ 


it makes 339 for a Reſolvend ; then double che Quotient 6, and 


it makes 12, which place on the left Hand for 2 Divifor, and 
ſeek how often 12 in 88, (reſerving the Unit's Place) the An- 
ſwer is 7 times; which put in the Quotient, allo on the 
right Hand Side of the Diviſor, and multiply 127 by” 7, (as in 


common Diviſion) and the Product is 385, which 
from the Reſolvend, there remains nothing; fo is Work 


finiſh d; and the * Root of 4489 is 57; which Root, if 
you multiply by it ſelf, that is 67 by 67, the Product will be 
4489, equal to the given ſquare Number, and proves the Work 
to be right. Co 8 | 


5 Example 2. Let 166929 be 3 Number givews and let the 
Auare Root thereof be requir'd. : 


* 0 «4 * 
1069290327 
9 


62)169 Keſolvend. 
124 Product. 
647)4529 Reſolvend 
4529 Product. 


——ů —— 


4 „ „% 


Firſt, Point your given Number, as before directed. ing 2 
Point upon the Unis Hundreds, and Tens of — te a 
ſeek what is the greateſt ſquate Number in 10, (the firſt Point) 
which by the little TWle you will find to be 9, and 3 the Root 
thereof; pur 9 under 10, and 3 in the Quotient; then ſubtract 
out of 10, and there remains 1; to which bring down 69, 


che nex. Point, and it makes 16y for the Refolvend z double 


the Q .otient 3, and it makes & which place on the left Hand of 


| the 7 efolvend for a Diviſor, and ſeek how often 6 in 16 the 


wer is twice; put 2 iy the Quotignt, and alſo on the right | 


1 
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5 D 2 To Sores Rom: Par 


Muck of che Bivifor; * 4 Ther a Mitrfripfy 62 
D dene cke Prod iS 124; iy 6: by 6 


RE hs Ref THEM, af rhefe renting, to which bri — 
= the netr Pit, ad # makes +5259 fof # new Keſe 
n Quotient 32, and it males 64, which 
5 
. wilt find 7 Ames; 2 
Hand of Ne Dividbe, mats 47 
— Lin the Quotient, K males 452.9; 
ferbtrattc acl 0.7 a thers fes nothing : 6559 
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e e ce sb den the 
8 e eee 


5 - 4 


et 506.23 


2526 
12 5 
— 
3006018741 

138036 


3012207006 
60244, 


2512 2450102 5686 
993729 


Remains 421871 


o 2 oh % 


-Wwen Number a before directed 8 
: 5 =; 2 * * rſt Point 2. whi 
825 # eu r, the Noot thereaꝶ. n 
5 from 2 and ere remains i; to Which 
ſer on the 
* 


Rer. 3 


oft: 1 12 
Rm 
it 255 * y (as 


1 5 


efolvend-for a NWiſdr, and feel How = 


ad a oth r ME ER EEE. 


hit Hand, 


8 n 


re 


15 in the Quotient, it makes 30 for a new Diviſor. Then ſeek 
how often 30 in 18, which you can't have; fo that you mut 


Number as follows. 
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in common Diviſion) 25 by 5, aud ſubtract the Produ@, r2$ 
from 126, and there r . Brin down the nem Pounts 
$7, and it makes 187 4 new KRelolvend; ind double the 


put o in the Quotient; and alſo pn the right Hand of the Di- 


viſor, and bring down the next Point, and it makes 1674 for 
another new Reſolvend. Then ſeek how often 300 in 1354. 


which will be 6 times; 6 in the jent, and alſo on the 
right Hand of the Diviſor, multiply and ſubtract. and the Re- 
mainder will be 705. Now, if you have a Mind to find the 


Value of the Remainder, you may annex Cy by two at a 
Time, to the Remainders, and fo profetarte the Work to what 
Number of Decimal Parts you pleaſt ; 1 to 70 5 annex two 
Cyphers, and it will make 70500; and the doubled, 


is 3012 for a Diviſor: Then ſeek how oſtem Jorz in 7050 (te- 
jecting the Units Place) which will be twice; put 2 in the 
Quotient, and alſo on the right Hand of the Diviſor, and mul- 
tiply and ſubtract as before, and the Remainder will be 102565 
to which annex two Cyphers, and proceed as before, and you 


{quar'd, or mukipli d. 
will make 2 


ven Number is 1506.23, Which bei 
y ir ſelf, and the laſt Remainde adds, 


6 * 


1906.23 
1506.23 
— 1. 


4518869 
301248 
903732 
713115 
150623 
—— N 
| | | 2268728.8129 
The Remainder add 12.187L 


— — — 


Proof 22687 0% 
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will get 3 in the Quotient next.. So the ſquare Root of he 
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Some more FEY Gi Practice. 


San. 7596796(27 56.228 Rook | 
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: | 470355 
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3 33036 
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More Examples for Practice. 
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1726011817 
19356 
17 328) 146157 
- 138624 
173364)753345 | 
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If the given Number be a mix'd Number, viz. conſiſting of 
a Whole Number and a Decimal together, make the Number 
of decimal Places even, that is, 2, 4. 6, 8, r. that fo there 
may a Point fall upon the Unit's Place of the whole Numbers, 
tb lar Example, and in that following. 


Example, 3. Let 656714-37512 be given. to find the, ſquare 
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656714.37s120(116.37 Root 
$4 


; ef 
161 


16203)61437 


$8609 


726206712826 7 f 
11346 
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16207490142 38220 
14586741 


Remains 251479 _ 
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In this Example there are five-Places of Decimals; therefore 
nr 9 
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To fd the Square Root 7 a Ful. 


IF in be dee Frafiion, the Wel es noching from 


the Examples forc-goi only you muſt be mindful to 
given amber an 5 for (as was before directedſ the 


kn of Flaces ma ways be made even, and then 
20 point at the right Hand, a5 in whole Numbers. 


If it be 4 vulgar Fraftion, it muſt de reduc'd to Decal 
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T ſhall 8 or i each Caſe, an" 
elude this Chapter gl 


= l - 
— —— 


_ 
I 


2 


— E——_ 
— 2 ILL Cube Rooe. 3S.. 


— — _z 


» 2 > * 


765 5) 39100 
3325 


2775 
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Let the ſquare Roo of ep de gequu a 


9245 0). © * 
7 = OS 


CT EY 


16437 30 
656 


* 


m this a Cypher is added to make the Places ce 
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27 — Ditital, inks [275 to which annex 
2 C —— ha W if it was a Whole 
3 2 Number. eee 9. - 


S © K 1 


| . | Root. 
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vo. © 1 25 
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5 — | © 7 495})625 
120 5 . 525 
—_——— — 
. 3109)}10000 


8981 


—— — . — 1 
FE. Q ² wm . — ˙ — = — hs: _ = . * = hy 
— — — — — — — * — 
. * — ares he 


GH  &f uv 
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To prove this Rule, re the Root, and to the Produds add 
the Remainder, as was directed. To ſquare a Numbeg, 
is to multiply it by it ſelf; and to cube it, is to multiply the 


Square of the * by the Number it ſelf 


CHAP. VIII. 


Extraction of the 0 U B ER 9 9 I 


ex 
1e | 
| O extract the CuBnr- n is nothing elt but to find 
1 juch a Number, as being firſt multipiy d into it ſelf, and 
rd. 1 then into that Product, produceth given Number 5 


which to performs obſerve theſe "following Directions. 


if, You mink point your given Number, 13 with the 
Unit's Place, and m ake « Font, or Dot over every third * 
towards the yy Fn 


2dly, Seek he greateſt Cube Number in the firſt Point, to- 
wards the left: Hand. putting the Root thereof in the tent. 
and the ſaid Cube Number under the firſt Point, and tubtract u 
therefrom, and to the Remainder bring down the Point, and 
call that the Kefolvend 


3dly, Triple the Quotient, and place it under the Reſolvend; 
the Unit“ Place of this under the Ten's Place of the Relulvend 3 
and cal this the triple pong 


D 3 | _ 4th, 
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pay 


of the Cubs Root, Part 


W 
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the Unit's Place of the Reſol 
put the Anfwer in the : 


and 


Root) 


ill 4 
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Point, 432, and annex to 98; fo will it 
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Chap. 8. Exrraa ion of the Cule- Rar. 43 
— _ — — — —— 


Figs = bs Les 314432 be a Cubick Number who Root 
* | | | 


| - 
3 


314432(63 Rook. 
216 


98432 Reſolvend. 


"> Triple Quotient of 6. 


ct Triple Square of the Quotient . 
| 2098 Diviſor. | 
512 Cube of 8, the laſt Figure of the Root. 
1152 The Square of 8. by the triple Qotiem. 
$64 The triple Square of the Quotient 6 by 8. 


| $3432 The Subtrahend. 


8 


— 


After you have pointed the given Number, ſeck what is the 
Cube Number in 314, the firſt Point, which, by the 

>2rmer little Table, (Page 34) you will find to be 216, which 
is the neareſt that is leſs than 314, and its Root is 63 Whi 
t in the Quotient, and 216 under 314, and ſubtract it there- 


m, and there remains 98; to which bri 
e 98432 forthe 


Reſolveud. Then triple the Quotient 6, it wakes 18, which 
write down, the Unit's Place, 8, under 3» the Tens Place of 


the Reſolvend. Then ſquare the Quotient 6. and — 
Square, and it makes 108, which write under the triple Quo- 
tient, one Place on the left Hand; then add thoſe two N 
ether, and they make 1098 for the Diviſor. Then ſeek how 
fren the Diviſor is contain'd in the Refolvend, {rejecting the 
Unit's Place thereof} that is, how often 1092 in- sa, which 
is s times; put 8 in the Quotient, and the Cube thereof below 


the D; Gr ike Unit's Place under the Unit's Place of the Re- 


folve- 4 Then quatre the 8 laft put in the 1ent, and mul- 
thereof, by the triple tent, 18. the 


tiply 54, the Square 
an, for Mn 
this under the Tens of that. 

rn ns. Tac 
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a " Extradtion 77 the Cube-Roct. Pare Tt 


— — 
| EN multiply a a quite off the Quotient by 8. 

the Figure laſt in the Quotient, the Product is 364; ſer this. 

down under laſt Product, a Place more to the left Hand. 

Then draw 2 Line under thoſe three, and add them together, 

and the Sum is 98432, which is call'd the Subtrahend; which 

being ſubtracted from the Reſolvend, the Remainder is no- 

which ſhews the Number to be a true cubick Number, 
Root is 68, that is, if 68 be __ it will make 
314432. EI 


For, if 63 8 the Troduct will be 4624. 
and this Product. by 68, the laſt Product is 
$14432> which hems the W © cial 
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Nn 2. — the Cos -Root of $735339 be requir'd. 


After you have pointed the given . ſeek what is the 
Cube Namber in $5, the firit Point, which (by the little 
Table, pag. 32} you will find to be 13 which place under 5, 
and 2, the Root thereof, in the Quotient; and ſubtract 1 from 
g and there remains 4; to which bring down the next Point, 
it makes 473 for the Refolvend. Then triple the 1, and it 
makes 33 and the Square of 1 is 1, and the Triple there f is 33 
which ſer one under another, in their Order, and added. rakes 
x3 for the Diviſor, Scek how often the D. in the 4 or. 
rend and procerd as in the as 624: 


$735336 


. = * — — 2 „ 
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$735339(179 Root. 
1 


— 


4735 Reſolvend. 


= 3 Triple of the Quotient 1, the firſt Figure. Ek: —_ 
7 3 The Triple se of the Quotient 1. 4 
33 The Divilor. | | 
. 343 The cube of 25 the ſecond Figure ofthe B Root. — 
147 The Square, of 7, multiply in the triple |; 


21 The —— Square of the Quotient, 577 8 


3913 3913 The Subtrahend 


822339 T The new Reſolver... 


3 act th rok . 
9 17. 8 


$721 Diviſor. = — - 
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729 The Cube of 9. the laſt Figure of the Root. 


4131 The Squarcof 9, mY by the tnple Quotient TY 
7803 The triple Square of the Qotiem $67 by 9. 


222339 Thebubtrahend. | 


51 The triple of che 
$67 The triple Square 


2 In this Example, 43. the firſt Diviſor ems to de — 
” more than ſeven times in 4735, the Refolrend, bur if you 
p, work with 9, oz 8. yon will find that the Subtrahend will be 
i grearer than the Reſoſvend. 
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* Some more Examples for Practice. 5 


714617550315 The A 
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$461 Refolvend. | 
S The Trigle of 3. ee te el Toa 
27 The miple Square of „ 
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29 ae > kd 5 

7533 re of 9, by $3, the triple Quotient, 
25947 The triple Square 2833 by 9. 1 
2670759 The Subcrahend. 
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12 The Tri e of 4. | 
48 The triple Square of 4, 


492 The Piviſor. 
2 The Cube of 3. 


— — 
Cube Ra. 


104 The Square of 3, by the ple e. 


144 The uiple Square by 3. 
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155 | The Subtrahend. 
40597815 The Reſolvend 


— — 
| 129 The Tri of 43. 
$547 The tri e Square of +3 


| $5599 ? The Diviſor. 


1729 The Cube of 5 
10449 The Square 
49923 The triple 


Mis 


y097519 The ates. | 


+ $3+ ve 0. 
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162 Square af z by 1s. 
324 The wple Square 108 by 3. 


34047 The Subtrahend 
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9650989 Reſolvend. | g 
> has The Triple of 63. 5 ; 
11907 The triple Square of 3. 
| — The Divior. : 


6-06 Cabe 5 | 

12096 Square o 8 189. 6: JT 1 0 
95256 The tiple Square 11997 by 7. 24 
9647072 The Sabrrahend. 2 


2927 The Remainder. 
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6 The Trice of = * ee, 
12 The triple Square of 2. being fab 13252» 


Reſolvend 140659, KR 
126 The Diviſor. : mainder is 117 10 4 
N bring down $10, the thisd 
512 The Cube of 24. .Þ 
20s The Square of 8 by 6. for 
Theriple. 23 by 8. 
13952 The cabreatend 
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21000 Square of 3 by 266. ot 
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277, He Square of 5 by 39. don the Work 
T2615 The triple Square by 3. pan 
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2611635 The Dixiſor. 
1725 TheCudeof 5, the laſt Fig 
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14360 | The triple Square by 4- 
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$444 The Square of 2 by 1362. 
$23669s The triple Square by 2. 
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eme the Roof of the fifch Example, (Pag. 48) the given | * 
Number being 259697939, Whole Root is 6 38, it being a ſud 8 [7 
Number there remains 3917. 5 4 
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27 Inches, , 


" Firſt, Multiply 8 inches by 3 3> faying, times 9 

which age 2 Feet 2; fer down 3 97 Bun and 
carry 2 to the Feet, 3 times 7 i 21, - carry 
make 23 f fer glown Ake the Fee | 


_— 


Then an A 6 times 9 is 54 Parts, which 
is 4 Inches and 6 Parts; fet down 6 Parts, aud carry 4, fayiag, 
6 times 7 is 42, and 4 that I carry, is 22 Inches, 8 Feet 
10 Inches; Which ſer down, Agee. Sy 
Pe wa Bare vs Parts. 


8 $- Feet, 1 
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—— cn. — — 2228 —— * — — i . + 


— : — 


x 2 * 2 — —— — = — — 
3 Multiplication of Feet, Inches, Part J. 
75 and 5 is 68; fer down 6t, and proceed to multiply by 
$ Inches. op is 56, — Twelves in gs are time: 
b rexparnsy tet. 4 Race n che zight Hand and carry + : 
(= Banoo 7s by 8. Rh Pod is 600, and 4 be! 
carry i 604, which by 1a, the Quotient is 30 Feet, and 
+ Inches. and add all up together, and you will find the Produt | 
-——$30 Feet, 7 Inches, 8 arts 85 | 


held * SE 
— 
— 
- 


. 
0 


——̃— 


I will repeat the laſt Example again, and ſhew another Way ; 
to work it, which I thick N ener, and more expeditions, | | 
nen there are more Fignres than one in the Feerz s. 
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Begin, fir, to multiply by 8 Feet, ſaying, s times © is 4 
in that is 5 Feet 4 Inches hes; fer dem 4, Inches, and carry $. 
Aying, 8 times 7 is 56, and 5 I Sry is 61 ſet down 2, and 
carry 6, ſaying 8 times 9 is 72, ang ng. s I carry is 78, which fer 
down : en, n - oh, take rhe all 
quot Parts of 12, which 2 mak his 6s and 3: s laches 
being half 12. and 3 the fourth Fart; therefore take the half of 
97 Feet $ Inches, which is 4$ Feet 10 Inches, and becauſe 3 
is: half , you may take the half of 48 Feet 10 — oe 
Le e bnrkcas add all up engerhens and rhe Jun is 
Feet 7: luches = 
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| 37 7 4 | 
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In tits "CY becauſe chere gre Pore than 12 Feet Tarek f 1 
M x therefore 1 firſt mug; che 75 by 17 Feet; then hb _—_ 
cauſe thy aliquot Parts in 7 lughes are 4 and 3: that is, 4 thicd c 
and a forreh, I take the third Part of 7 5 Feet $ Inches. Which is =» ; 


25 RP eng che . ther of as 13 Feer 13 — | 
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Ius; then the aliquot Parts af s inches are: 4 and 3, that is, 
Half and a fourth; therefore I take half 17 Feet, which is Feer 

s Inches, and the fourth Part is & Feet 3 Inches, (not meddling 
with tee 7 Inches becauſc that was multipli'd into the 9 before,) 

then add all theſe together, and the Sum is 1331 Feer, 11 Inches, 


3 Parcs. | 
Example 5, Let $7 Feet F Inches be multiply d by 35 Feet 
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Work here as in the laſt Example. After you have-Multh 


yd the Feet, then take che aliquot Parts of 8 Inches, whic, - 


two Thirds; therefore take the third Part of 87 Feet 5 Inches 
ad ſet it down twice. Thus, the third Part of 37 Feet 5 Inches, 
is 29 Feet, 1 Inch, 8 Parts; fer this down twice: Then the ali- 
quot Parts of 5 Inches are 4 and 1, that is, a third Part and 2 
twelfth Fart; therefore take a third Part of 35, Which is 11 Feet 


8 Inches, and 2 twelfth Fart of 35, is 2 Feet 11 Inches; ſet all 


theſe one under another, and. add them together. aad the Sum is 
3117 Feet, 10 Inches, 4 Parts. — 15 | 
Example 6. Let 259 Feet 2 Inches be multiply d by 48 Feet 
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Firſt, Multiply the Feet; then take the aliquot 


Chapt 9. Multiplication of Feet, Inches. 4 1 


Parts of 18» 


which will be 6, 4, and 1, that is, an halt, athisd, ——_— 


therefore take the half of 259 Feet 2 luches, pc 
7 Inches; and a annkg bs $6 Feet, 4 


= twelfth Parr 
Parts; or ( on 008, 


r 
take the fourth Part of $6 Feet, 4 Inenes, 8 Parts, which 


232 
1 | 
readily 


15 alle 


21 Feet, 7 Inches, 2 Parts; then add all 2 and the Sum i 


22677 Feet, 7 Inches, 8 Parts. 
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See the foregoing WORK. 


I ſhall fer down only the working of fore few Examples in 
Feet and Inches, ang then p toceeũ to * Feet, Inches, and 


Parts, &c 
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62 _ Multipheatiowef Feet, Inche c. Part I. 
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; Furſt, I ſay, 3 times 91s 27 Parts, 
n ; fet down 4 under mke Parts, and 
tunes 5 is 15, 2 I carry i 37> that is, 1 

dowa 5 Inches, and carry 1, and ſay, 3 times 
7 21, and EI carry is 22; fer down 22 cet. Then begin with 
$s Inches, ſaying. 5 times 9 is 45, which is 45 Seconds, which 
make 3 Parts and 9 Seconds; ſet down 2 os a Place to- 


"wards the right Hand, and carry 3 Parts, faying,. 5 times 5 is 25, 


carry 2, ſaying, g times 7g. and 2 Icany is 37, Which is 

| h ; ſc: down 3 Feet 1 Inch, and begin to multiply by F 
: '3 Parts, ſaying, 3 times 9 is 27 Thirds, that is 2 Seconds and 3 

|} Thirds; ſet down 3 Thirds, and carry 2, laying, 3 times 5 35 155 

* __and2z 1carryis17, that is, 1 Part and ; Seconds; ſet down «5 Se- 

conds, and carry 1, feymg, 3 times 7 i521, and 11 is 22» 

which is 1 Inch and 10 Fairs, which fer down, and all ups 

and the Product is > 5 Feet, Inches, 5 Parts, 2 Seconds, 3 Thirds. 
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NOTE, That in Multiplying Feet, Inches, and Parts, &c. it 
Feer be multipi 4 by Fect, the Product is Feet; and Feet mul- 
tiply dE, Inci cs, the Product is Inches; and the twelfth Part is 
Feet; and Parts multiply d by Feet, the Product is Tarts, and the 
twelfth Fart thereof is Inches; Paris multigly d by Inches, the Pro- 


duct is Seconds, and the twelfth Part t is Parts; and Parts 
multiplied by Parts the Product is Thirds, and the twelfth Part 
chereof is Scconds 5 - 
So that if you begin comnultiplyParts by Feet in the firſt Ro . and 
2 | Party 
7 3 
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| Ghap-9. Multiplicati 
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parts by Inches in the ſecond Row, and Parts Parts in the 
third Row, the * in cvery Row will a Place more 
towards the right Hand, as you may fee in the laſt Example. = 


| Example 12. Let 37 Feet, 7 Inches; 4 Parts; de mukipty's by 4" 


* 


| Feet, $ Inches, 6 Parts. 
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Firft, I multip * * Feet, ſaying, 4 times 3 is 20, which 
1 Inch, 8 Parts; | 

and 1 I carry is 29, Which is 2 Feet, 5 Inches; ter down « Inches, 
and carry 2, ſaying, 4times7 is 28, and 2 I carry is 30 ; ferdown 
4 and carry 3, and ſay, 4 times 3 is12, and3 1s; let dows 1, 


I begin with s Inches; but, becanſe the Feet ia the Multiph- 


cand are more than 12, it will be the beſt Way wo work for the M- 
quot Parts of 8; fo hete I work for 4 Inches, and fer that down 
twiee, 4 being the third Part of 12 ; therefore take the third Parr of 
37 Feet, 7 Inches. $5 Patis, which is 11 Feet, 6 Tnches. 5 Parts. ® 
Seconds; ſet this down twice. Then begin withs arts; bur, ig. 
ſtead of multiplying, take half 37 Feet, 7 Inches, 5 f (hecante 
6 ishalf 12) andf 


halfof 27 Feet is 18. which 1 muſt count ig Inches, the 
Mulripher is 6 Parts; ſo the half of 37 Feet, Inches 5; fte, ts 
1 Foot, 6 Inches, 9 Parts, $ Seconds, 6 Thirds; which fer down. 
and add all up rogerher, and the Sum is 177 Feet, 1 Inch, « Far, 
e Seconds, 6 Thirds. : 
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et down 8, and carry r. faving 4 times 7 is 28, 


et it a Place more to the right Hand: the * 
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Example 13. Let 31: Feet, 4 Laches, 7 Parts, be multiply'd by 


by 36 Feet, 7 Inches, 5 Farts. 
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| Tn this Example, becauſe the Feet both in the Multiplier and 


 Ifuleipiacznd arc compound Numbers, 16: multiply the Feet one 
by the other; then take the aliquot Parts of 7 Inches, which are 4 


3, chat is, a third and a fourth Parr; ſo take the third Part 


of 311 Fect, A Inches, 7 Parts, which is 103 F. 9 1:6 P. 48. and the 
Fart is 77 E. 10 L. 1. P. 5 Sec. fer theſe down one under ano- 


ther, the Feet under the other Feet; then the aliquot Parts of 5 Parts 


Arad r, thatis, a third and twelfth Parr; fo the third Part of 


311 Feer, 4 Inches, 7 Parts, is 103 Feet, 9 Inches, 6 Paris, 4 Se- 


conds, bat becauſe the Multiplier is Parts, it muſt be ſer a Place to 
the right Hand, that is, the 103 mutt be Inches, whichis $ Feet 7 
Inches, therctorel ſerdown s Feet, 7 Inches, 9 Pats, 6 Seconds, 
4 Thirds | 


Then, becauſe : Inch is a fourth Part of 4 Inches, therefore 
Ike a fourth Part of 8 Feet, 7 Inches, 9 Parts, 6 Seconds, 4 
Th. which is > Feet. 1 I. 21 Parts 4 Seconds 7 Thirds, which 
35 the fame 2s if I had taken atwelfch Part of 311 Feet, 8 


kek, Inches. Part ' | | 


ö . 


. SE es a 
Chap. 9. Multiplication of Feet, Inches. 6 L. 
7 Farrs. Then, for + W in he Mukiplicand, infleadef ma. mul- 
tipiying 36 Feet by it, take a third Part becauſe 4 Inches a third 
Part of 12; fo the third Part of 36 is 12 — 
Parts of 7 Parts, are 4 and 3, that is, 2 third and a nn os 
Z. the third Part of 36 is 12, which now is 12 laches, that . 2 
= Foot, and the fourth Part is 9 Inches; add all theſe together, _ 
2 the Sum will be 11402 Feet, Iuches, + — 11 Seconds, 1 
Thirds. 


— 14 Let 8 Feet. e 5 Seconds, — 
be Multiply d by 3 Feet, 3 Inches, 7 Parts, 9 3 Tb 


« 


e 
T1 
= 
D 
” 
by 


In this laſt Example there is no Pifcutey fm vou do but ob. 
ſerve the former Duections, and ſet every Row a Place more 
to the righr Hand. 5 


x down the Working of ſomc few Examples moe, 
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The RULE at Large. 


Inches produce Inches 
Parts 0 


I Feet 
bur d by Inc hes produce Parts 
6 . S Parte 
Hes 8 "Ports | 
Parts Mutipht 3 »yC — roduce Secon. - 
= CS bs rds 


N. B. 12 Chirkwenake ONE 3 12 
Seconds make ont Part, 12 Part rvgabe oe 
ob, and 12 Inc hes make one Fook in this 
. cation Ll "ny buches 4 Parts. 
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: G1. Of « SQUARE.. 


UARE is a mantel Figure, dig four equal 
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The RULE. 


wy Apis nl kd wean 
et ABCD be = Geomertical , each Side be 


— Yards, Or — —— 14 by it 
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By Scale and | Compaſſes. | 


- Extendthe Compaſſes Gabe I, in 4 Line of Numbers, to 14 
tic ſame Extent will reach from the ſame Point, turn'd W 


2 156. 


DEMONSTRATION. 
Let each Side af hs gives re equal 
Parts, and Lines drawn one another, croſſing each other 
within the square; fo ſkall the whole great Squier divided 
into 196 bar as you may ſee in the Fig e above, c 
= | he to the = of 40 tare Feer, Yards, of Loles, or =” 

eaſutes, by which the "Ke was mcaſur d. 
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Chap. 1. Menſura tion of Superficies. vt 


( II. Of © PARALLE LOGRANM, 
A or LoxG-SQUARE. * 


Parallelogram is 4 Figure having four Sides, and as many 
N right Angles, the oppoſite Sides thereof being equal and 
parallel. To find the ſuperficial Content thereof, this is 


The RUL . 


Multiply the Length by the Bacadth, and the Product is the 
ſuperficial Content. . 


AT 
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D | 27 ms 6. 
| . Length 16 

\ : {Breadth 3 

* 7 Product 162 


Let ABCD be a long Square, the Length thereof d Feet, 
and the Breadth 9 Feet, which multiply'd rogether. the Product 
is 162, the ſuperficial Content thereof. 5 # 

By Scale aud Compaſſes. 
| Extend the Compaſſes in the Line of Numbers fim . #0 ©, 
— tam” tent Will reach rom 18 down to 165 e {orane 
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pDEMORST NATION. 


I the Sides, AB and CD, be each divided into 18 equal Parts, 
repreſenting 18 Feet; and the Lines A D and B C each divided 
into 9 equal Parts, and Lines drawn ſtom Point to Point, croſſing 
each other within the Figure; thole Lines will make thereby 10 
many lutle Squares as there arc iquare Feet, vis. 162. 
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© FL. Of a R HOMBUS. 


A Ruouzus is a Figure repreſenting a Quarry of Glaſs, ha- 
A ving four equal Sides, the Oppotites thereof being equal, 
| two Angles being obtuſe, and two acute. To find the 1u- 

perficial Content thereo?, this is : 


” The KULE. 
| iply one of the Sides by a P iculat let fall from one 
| 1 oppoſite Side, and the Product is the 


<6 acc wm Þ 
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Te 


Tet ABCD be a Rhombus given, whoſe Sides are each 15. 
Feet, and the Perpendicular EA is 13.42, which multiply: d tog 
ther, the Froduct is 308.01; which is the ſuperfcial CDntemt ot 
the Rhombus, that is, 208 Feet and une hundtedth Pe of à Foot 
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By Scale aud Compaſſes. 
Extend the Compaſſes from 1 to 13.42, that Extent will teach 
ow th g, the ſame Way to 208 Feet, the Content. | 


DEMONSTRATION 


Let CD be extended out to F. making DF equal w CE, and 
draw the Line BE; ſo ſhall the Triangle D F be wks 
Fer ACE: For DF and CE are equal, aud BF is equal 
AE, becauſe A B and CF ate paraliet. Therctore he reset 
gram 6 Rhombus A B CD... 
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( IV. Of a R HOMBOIDES. 


A Rhomboides is a Figure having fur Sdeay the 


whereof are equal and parallel; and ae four A: 


the r whereot ate _— To and n 
Content thereo 


WAE 


Multi ly one of the longeſt Sides thereof by the We 
lar let Ei fiom one of ob. ute Angles es, the beuge 


Sides, and the Product is che Dontent. 
b 1 > | 
18.5 
10.2 


390 
1950 
— — ; 


: 19 8.90 


-y 


* 2 - * 


* 5 


1 # N 0 5 
; 4 1 A 4 
7 # 
- Fx 3 n : 
2 — - * . . 


1 


ON 


£0 


- Let ABCD be 2 Khomboides given, whoſe longeſt Sides, 
AB or CD, is 19.5 Feet, and the Perpendicular AE is 10.2 3 


perſicial Feet, and ↄ tenth Parts, the Content. 


- DEMONSTRATION. 
pc be cxrended to F. 
drawn from B wEF; fo will the Triangle 
angle A DE, and the Parallelogram A EFB be cqual to the 
omboides AB CD, which was to be pror'd. : 


l 11 8 NN * 
. e „ „erer 
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„ 9 V. Of «a TRIANGLE. 


o__ Mp 


"Parr vr ar a ooo 


Triangles are either right-angled or oblique-angled. 
Right-angled Triangles are ſuch as have one right-Angle. 
Oblique-angied Triangles are ſuch as have their Angles either 
acute or obruſe. An obtuſe Angie is greater than a right Angle, 


** 


15 Sy 


- 


than 2 right Angle. To find the ſuperficial Content thereof, 


— EO ů 4 Ae. rao 


„ f 
F 
— * 
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which multiply d together, the Produd is 19 8, 9, that is, 198 ſu- 


making CF equal to D E, and a Line 
2 equal to the 


S e GODS 


| \ Triangle is 2 Figure having three Sides and three Angles. | 
that is, it is more than 90 Degrecs; and an acute Angle is lefs 


„ 4, The 


——ñ—w—ä— - - 


8 : Or at or toon Mares 
* * 2 L j 
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The RULE. 


Let the Triangle be of what kind ſoever. Mukiply the Baie 
by half the Perpendicular, or half the Baſe by the whole Per- 
whole Perpeudr- 


pendicular ; or multiply the whole Bale by the 
cular ; and take halt the Product; any & rhe three Ways will 
give the Content. 7 ä 
: 
i 


4086646644666 #605 2% 


Let ABC be aright-angled Triangle, whoſe Baſe is 141 Feet, 
and the Perpendicular 12 Feet, Muluply 14.1 by s half the fer- 
pendicular, and the Product is $4.6 Feet. the Content. Or mub 
tiply 14.1 by 12, the Produtt is 169.2; the halfrhereot is $4.5, the 
faine as "55 Sang | 


74.1 Baſe. 
6 Half Perpendicular. 


——— 


s Product. 


r — +. 


5 


_—_— — OE. ES 6 — 
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4 By Scale and Compaſſes. 


-  Emcnd che Compaſſes from 2 to 14.1; that Extent will reach 
the Game Way from 12 f 84.6 Feet, the Content. 


— 
* — 


4 men „ . 468 
. 


0 15:4 Baſe. 
E 3.9 half perpend. 

1386 

462 


6. os Product. 


— vo 


r ee W 
* 
* 


# 


= - N, 9.7 half Bale. - 
F. Perpend. 

— 8 — 5 

1 3 68 

| $39 


= Tn. and = 
a | 
* 


3 


120.72 60.05 Product. 5 


„ 
- 


- 
--- 


Baſe 18 I 5,4, and the 7-83 if 15.4 be multiply d by 
Area or ſuperficial Content: Or if the Perpendicular 7. s be mul- 
tiply d into half tte Baſe 5.5, the Product will be 60.06, as be- 
fore: Or if 15.4, „ Baſe, be multiply'd by the whole Perpen- 
dicular 


cof is 460.06 Feet, as re. 


— e—%s—— ray" : — : F er er * 
— 3 2 K 3 A > a & 2 : 


Tet ABC{Fp.2.) be xn oblique-angled Triangle given, whoſe 
3 (haif the Perpendicular) che Product will be 60.06 for the 


luct will be 120.12, . which is the double 
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By Scale and Compaſſes. == 


| Extend the Compaſſes from 2 fo 15.45 that Extent will ceach 
from 7.8 to 60 Feer, the Content. | 
| wa 


DEMONSTAATION 


If AD (Fig. 14 be drawn parallel to BC, and DC parallel 19 

AB; the Triangte ADC thall be cqual to the giv 

ABC. e the Pazallelogram ABCD double 

Triangle; therefore half che Arca of the f 

Area of the Triangle, In Fig. z. the Parallclogram ABEF is 

alſo double to the Triangle A BC, for the Triangie A C Fis 
to the Triangle A CD, and the Triangle B C Es equal to the Tr- 
 |F + angle B CD; therefore the Area of the Fazallelograr is double 
: | = to the Arca of the given Triangle. Which waz w be pro A 


-——_ 


— — — 


{EH | LIT 


CC 


| To find the Area of any plain Triansle, by 
Having the three Sides given, without the 
Help of a Perpendicular. 


The R TEE 


Add the three Sides together, awd take half that Sum; then 
ſubtract each Side ſcverally from that halt gum Wach done, 
multiply that half Sum and the three Differences cont . 

and out of the laſt Product extract the ſquare Root, which quae 
Root ſhall be the Area of the Triangle ougbr. 


oY we — B E 1 5 - , * - — . N , ».. 8 * L _ 
—_ —— ooo — * e . 
— 8 = ” 
; * _ 
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Example. Let ABC be a Triwngle, whoſe three Sides are as 
— ws. AB 15.55 AG 20.5, and BC 31.2, the Arca 


* requird 


444 4 2 1 
# bay * * 4 " 
* 2 * ‚ 5 * 
Wo N , >. * hs 1 F A 
9 , v6 48; 
I 
„ 
4 
n 1 n 


TS TIES D — — 
" 8 4 6 ; 4 " n 8 Ta m F 40 * 4 
- F : , 4 
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Area 
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Area 296.31 


2 


& | : — ———ͤů——ů—ů—ůů ů 


I 4180950 
8361990 L of 5 


g 2 ee 


2 


4 
1 49)477 
447 
$26) 3699 
3516 


—— — 


$923)13395 


17769 


$9261)62600 
59261 


—— — nar 


3339 


32475 


12825 


LY 
2 ee. 
. 
* 
ä OE ent 


12 * * * * 1 
1 8 $7799.9500{286-$5 


. 
47:5 The half Sum, 
27 Dutterence. 
— — 
3125 a : 5 
_ $50 | | | 
32 $2.5 Froduct. 
16.3 Difference. 


* 


76950 
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29904.75 Pro 
43 
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A On nn I 
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ec gs #6. g 
POW n ya 
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N uf 
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Remains. 
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BE es wag Heh 6" * agg A 
DEMONSTRATION. | . 
| In he Triangle B CD, 1 fay; if from the halt Sum of the Side = 
f you ſubtract cach particular Side, and multiply the half Sum E 
1 and 
f of the Produc ſhall be the Area of the Triangle. £ 
3 = | I | ” 
i . 
: 
þ 0 
2 | 
| | | of 
: | | | 8 
4 Firſt, by tie Lines BI, CI. and DI, biſſect the three Angles, 0 
J. which Lines will all meer in the Point 1; by which Lines the 
given Triangle is divided into three new. Triangles, CBI, DC 7, 
and B DI; tac Perpendiculars of which, new Friangles, are the 
Lines A Il. EI, and O01. being all, cqual to one another, 
becauſe the Point 1 is the Center of the inſcrib'd Circle, b, 
Enid, Lib. 4. Prop. 4.) Wherefore to the Side B Cjoin Ce 2 
qual to DE, or DO; fo ſhall BF be <qual to half the Suin of the \ 
© - Sides, vis. BCI BD+ 5 CD. ) 
AndBA - BFC for CAS CO and OD Xt CE, therc- 
fre CD A F, and AC BF BD for BE BA and ED 
Cf. therefore, BD = B A- -CF. and CF. =BF __ BC. 
hben make CK Cf, and draw the Perpendiculars, F H. F 
GH, and KH, and extend BI to N; becauſe the Angles F CK E 


HK ac equal to two right Angles, (for the A glrs F ang 
K are right Angles) equal alſo to FCKX;- ACO, (by E 1.1: 
| | Aut 


LE —_— — — = — 9 — — — — * 
—— — — 2 2 — — — — — — 221 . 


2 2 * 2 
Dn” ne — 7 a 1 — „ 
> "pn 2 — 


—— 
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—— 


And the Angles ſh Alo are equal to two right £2 
therefore the Quadrangles FCKH and AIOC are alike; 


Triangles CF H and AIC, ate allo uumilar. Aud the T 1 
BAY and BFH are likewiſe ſimilar. 4 
From this Explanation. I ay, the Square ——— 
given Triangle will 2 AqzZBixBbAxCAxCE. In Words: #7 
.  » The —_ of BF (the half Sam of the Sides) mc inply'd wn» 
to the Square of IA (E=) will be equal w 
half Sum multiply'd into all the three Differences. 


ad 
For IA: BA:: FH: BF, and IA: CF :: AC: FH; becaule the Tri. 


angles are ſimilar. By Eaclid, Lib. 6, Prep. 4. 


Wherefore multiply iying the Exrrgams and Means in 8 
will be IAqzBFxFH=—=BAxCAxCFxFH ; but FH being on back 


Sides of the Equation, it may be rejected: and then mulripiy 
each Part by BE, it will be BEquLAFRESBASCASCE. Which 
vas to be demonſtrated. 


KI. Of a TRAPEZIUM. 


1 


$ WG TP 
"IP ah. h vg " 


Trapezium is a Fi hav four uncqual Sides and ob» 
che A _ To find CT a or ſuperticial Canent 
cxeof, | 


The RULE. 


Add the rwo Perpendiculars together, and, take half che Sum, 
and multiply that half Sum by che Diagonal, or multiply the 
whole Sum by half the Diagonal, che Product is the Arca. Or 
you may find the Area's of the two Triangics, ADC and A. CD 
{by Section v.) and add thoſe two Arca's rogerher, the Sum hail 
be the Area of the Trapeziun. 


Or laſtly, Multiply the whole Diagonal by the Sum of the - 
pendiculars; and iake baff the Product for the Arca of the Ties 
pezium 


BE=3J0T 


— — — x 


— a — - . SR 


— 
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[ 


- 
2 
E 
\ k 
1 
2 
BE=30.1 0 
DE = 24.5 
N Sum 54.6 
5 —— —-—- 2 
Half 27.3 X 
: AC=80.5 
5 1365 l 
2184 5 
"2-4 | { 
Area 2197.65 t 
. ? | 885 | . £ 
© Let ABCD be a Trapezinm given, the Diagonal whereofis $0. 5 F 
and the Perpendicular BE. 30.1. and the Perpendicular DE 8 a 
theſe two added together, the Sum is 54.6, the half thereof is 4 


27. 3, which multiply'd by the Diagonal $5.5 the Product is 

2297.65, which is the Arca of the Trapezium; or if 40.25, half 
the Diagonal, be multiply'd by 54.5, the whole Sum of the Per- 
pendiculars, the Product is 2197.5 5; the fame as before. | 


—_— — 
* — by = a. —— 
Tony — —— — — = _— r 


bY — — 2 
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— > * 
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B Scale and Compaſſes. | * 


| Extend the Compaſſes from 2 to $4.53 that Exteae will reach 


from 80.5 to 2197.65, the Alea. - ' 
2 : | $ ; « | ; 1 
DEMONSTRATION. an 


This Figure AB CD, is compos'd of two Triangles L 
the Triangle ABC is half the Parallelogtam A G H c? 

Alſo the Triangle AC is equal to half the Parallelogram Ac. 
25 was prov'd Sect. V; wheretore the Trapezium ABCD is cquai 
to half the Parallelogram GHIK, To find the Area HI N 
DE, therefore 7 HIXAC (= KI=GH) = Arca of the Trapes 
zium. Which was to de prov'd. 2 ö 


e eee 


„ 


1 | | ; 

F VIE. Of Irregular FIGURES 1 

| | | 1 

Rregular Figures ate all ſuch as have more Sides than four, 
aud the Sides and Angles uncqual. All fuck Figures may "; 

be divided into as many Triangles as there ate Sides wanting , 

two. To find the Arca of ſuch Figures, they muſt be divided inn. 
to Trapeziums and Triangles, by Lines drawn from one Angle wa 4 
another, and ſo find the Area's of the T ams and Trzmunghcs 4 
* feverally, and then add all the Area's t cr, o will you have 'q 
the Arca of the whole Figure. | = 14 
Let ABCDEEG be an ircgular Figure given to be meafinr'd; 1 
frit, draw the Lines AC and GD, aud thereby divide the gem « 


Figure into two Trapeziums, ACGD and GDEF, and the ru 
angle ABC; of all which 1 find the Area's feverally. 

Firſt, I multiply the Bate AC by half the Perpendicular. and 
the Product 15 49.6, the Arca of the Triangle ABC 


« * , Pa 


Theres ' 


ACGD, the two Perpendiculars, 17 
eee the half thereof is 3.58, mul 


the Diagonal, the Produtt is 255.2, the Arca or 


Fropenins GDEE, the rwo Perpendiculars, » II.- 
make 17.2 the thezeof is 8.6, 

30. 5, the Diagonal, the Product is 262.3, 

— theſe Area's added together, make 567.1, 


ca of the Whole Rs. 


See the WORK. 


255.2 Arca of ACGD. 


BH 5 


Son, this iS 
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11.2 1 8 35.5 
6. . ES - + 
— — . a | —— 
17. 2 Sum 1830 
3.6% halt Sum. 2440 


| This Figure being compos 4 of Triangles and Trapeziums, and 


thoſe Figures" being ſuffcicnily demonitrated in the Vth and vl 
Sections aforegoing, it-will-be necdlols t — 20P- -Uning of 
the Demonitaazion thereof in this Place. | 


4 . 8 885 DOR BEADS 


Fm: Sf 


( VIII. Of Regular P OL YGONS. 


gons are all ach Figures as have more than 


lar Poly 
R our Sides, all the Sides and Angles thereof being eq 
Polygons arc denominated fram the Numde of er Suey 


and Angles, 


9 | C Pentagon. . 

| 3 | Hexagon 

: Heptagon. 

If the Figure [ Fqual Sides and An- — 
conſiſts af 9 — it 3s call d 22 Enacagon- 
| 10 | gular Decagon. 

11 | Endec2goa. 
CIS | Dodccagon 


To find the Area or bed. al Content of any regular Poly- 
' 


2 | The 


1 
E * — ue Soto = 
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L — | — — — i 
23 Maltiply the whole Perimeter, or Sum of the Sides, by halr 
7 the Perpendicular, let fall from the Center to the Middle — — 2 | 


1 of the Sides; or multip! ri 6 
YE y the half Perimeter by the whole Per. |: 
E7+ - pendicular, and the Produtt is the Arca. | by | . | 


* 
#. 


* 
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26 


434 half Sum of the Sides. 
12.64 the Perpendicular, 
43.8 halt Sum. 
I | 10112 | 330 146. 
| 37 | 5 
5056 : Gs n 
— 87.6 Sum ofthe Sides 
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I? — | 
4 $$3:633 Ares. 2 > 6-0k half Perpend 


— D — — 


1752 
2628 
F256 
e 
553.632 A4. 
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Chap. 1. Menſuration of Superticies. $7 


Let HIKLMN be a regular Hexagon, each Side thercuf being 
14.6, the Sum of all the Sides is $7.6, the half Sum thereof ws 
43.8, which multiply'd by the Perpendicular GS 12.54, the Pro» 
duct is 553.63: Or if $76, the whole Sum of the Sues. be 


multiply'd by halt the Perpendicular 6.32. the Product is 5 5346 32, 
the ſame as before, which is the Area of the given Hexagou, 


By Scale and Compaſſes. 
the Compaſles from 1 to 12.6, that Extene will reack 
from 43.8, the ſame Way to 553.63 Or extend from 2 two 32. 
that Extent will reach from 87.6 to 553.63. | | 
] DEMONSTRATION 
Every x Palygon is equal to the Parailelogram, or lang 


Squate, whoſe Length is equal to half rhe Sum of the Ses. 


and Breadth equal ro the Perpendicular of the Polygon, as 


| pears by the foregoing Figure; for the Hexagon HIKLAIN ? 


made up of fix equilateral Triangles: And che 


OR 15 alſo compos'd of tix equal and 5 Triangle 


che Farallc 


that is, five whole ones, and two Halves, 
ogram is equal to the Hexagon. 


* — 


AT ABLE for the more ready fading 
lie Area of a Polygon. 


Number FR 
lof 8 Nemen PEE | 
| 1 2 
3 Trigon | AZZOH f 
| 4 ;Teuagon ' 1.000000 ©} 
5 Pentagon 1720417 
6. Hexagon 2.393076 | 
72 Heptagon 3 633859 
$ Octagon 4 
9 _Enacagon 6.131827 
10 Decagon 7.694209 | 
11 Fnadecagon 114258 
I Dodecagoat 2.331: 3 
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$quate ofthe Side by the e Number, aud 
. 


How to find theſe tabular Numbers. 


Theſe Numbers are found 
by Trigo thus: Find 
the Angle at the Center of 
the Polygon, by di viding 360 


| by the Number of 

—— 182 

ä Suppoſe each 
the Dodecagon an- 

— and the Arca be 


[4 
& 
2 
* 
95 
7 
* 

: ö 
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a0”! 


#1605 . 
9 e n 7 „ nr n 
r RT ng ran mim mien en os 6 
Fr - Lacks * de e 2, ALBSETD 


ADE 


tient is 30 — 8 
Angle ACB; che half thereof is IS, the DCB, whoſe . 
a e Angle CBD: 


* 


_ ” 

* * 

n fm WOO "6-4 $a 46 n — N 
* n 7 7 e Pk I*” /f "a * 72 r. 1 
x e . FT > * 


R. As % DCB Is * Ar. 0. 587004. 
= To .5> the half Side DB, Log: 1.698970 
* Se s. CBD 75 Degrees, — — 9.58444 


— 


| Fo the CRE CD 1.866025 0.270918 N 


Then r. ss? multiply d by. g, (the half — the Product i; 
9410125, che Area of th nag rote by 
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(IX. ff CIRCLE. 


| h Cucle is a plain Figure, contain'd under one Line, which 


ey ET 2 : NS — 5 8 8 
RR 


. e 


is calbd a Circumterence, unto which all Lines, drawn 
| from a Point in the Middle of the Figure. call'd the Cen- 
ter, and falling upon the Cucumference thereof, are all equal 
the one to the other. The Circle contains moe Space than any 


plain Figure of equal Compats. 


. Problem 1, Having the Diameter and Cixcumfezence, wo find 
the Area. * 


The RULE. 


Thus, if the Diameter of 
2 Circle (that is, the Line 
drawn croſs the Circle 
through the Center) be 2 2.6, 
__ andifrhe Circumference be | 

71, the half of 71 is 35.5, and the half of 22.6 is 11.34 which 
e together, the Product is 491.15, Which is the Arca of 

e Circle.  * | 


G 3 ; DEMO 
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— 4 ry a le —— - 3 — : 
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go Mienſuration of Superficies. Part II. 


DEMONSTRATION. 


- Every Circle may be concciv'd to be a Polygon of an infinite 
Number of Sides. and the Semidiameter muſt be equal to the 
Perpendicular of ſuch a Polygon, and the Circumference of the 
Cucle equal to the Periphery of the Polygon; therefore half the 
— Circumference, multiply'd by half che Diameter, gives the Arca 
as aforclaid. 5 : | | 


1 ks 


- Or, (with F. [gnat. Gaffon Pardies) © Every Circle is equal to 


% a Rectangle-Triangle, one of whoſe Legs is the Radius, and 
« the other a right Line equal to the Circumference-of the Cu- 
« cle: For ſuch a Triangle will be greater than any Polygon in- 
« {crib'd, and leſs than any Polygon circumſcrib'd, (by the 24th. 
« 25th, 26th, and 27th Articles of the fourth Book of his Ele 
« mentsof Geometry) and therefore maſt be equal to the Circle 


« For (ſays he) ſhould it 
« ceſs as little as it will, a Polygon may be circumſcrib'd, whoſc 
* Difference, from the Circle, ſhall be yet leſs than the Diffe- 

<-rence between that Circte and the Rectangle- Triangle; and 
<5 that that Pol will be lefs than the Triangle, is abſurd ; 
«-and if it be aid, that this rectangled Triangle Is leſs than the 


c Circle, an inſcrib'd Polygon may be made, , which ſhall be 


greater than that Triangle; which is impoſſible. 


& This cannot but be admitted as a Principle, That if two de 


* - 


* terminate Quantities, A and B, are ſuch, that if every imagi- 
* nabie ry, which is greater or leſs than A, is grea- 
* ter or than B, theſe two Quantitics A and B mutt be 


* equa 
And this Principle being granted, which is in 2 manner ſelf- 
2 cvidem. it may directly be prov d, that the Triangle (before 
mention d) is equal to the Circle; becauſe every imaginable 
inſcrib'd Figure, which is leſs than the Circle. is alſo leis than 


greater than the Citete, be the bs 


* the Triangle; and every circumſcrib'd Figure greater than 


the Circle, is alſo greater than the Triangle. 


Problem 2. Having the Diameter of a Circle, to find the Cir- 


>. pada — IE 
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4s 5 to 225 ſo is the Diameter to the Circumference. 

Or, as 113 to 355, ſo is the Diameter to the Circumterence 

Or, as 1 to 3.141593 ſo is the Diameter to the Cucumſerence. 


Let the Diameter (as in the former Circle) be 22.6, this mul- 
tiply d by 22, and the Product is 497-2 3 Which divided by 7, 
gives 71.028 for the Circumference. Or (by the ſecond Proportion) 
if 22.6 be multiply d by 35 5, the Product will be 8223. this di- 
videdby11 3, the Quotient is 71, the Circumterence. Or. (by the 


third Proportion) it 22.5 be multiply d unto 3.141793, the Fro 


duct is 71.0000018, the Circumference; Which wo laſt Proper 


tions are the moſt exact. 1 
22.6 358 
22 b | - 22.6 
452 | 2130 
452 710 
— OT 710 
201.028 ' | 
er 113) 80230171 
| 791 
3.141593 | 
22.6 | "WAS 
— 113 
18349558 * ny 
62831836 7 455 IT 
$283186 _ | | 
— — 
71.0000018 


By Scale and Compaſſes. 


Extend the Compaſſes from 7 to 22, or from 113 to 388, Of 
from 1 to 3.14159; that Extent will reach from 22.6 ot. 


The Proportion of the Diameter of a Circle, to the Circumſe- 
rence, was never yet exactly found, notwithſtanding many em- 
nent learned Men have labour'd very far therein; g& 
which, the excellent an Calen hath hitherto out-done all, in his 
having calculated the ſaid Proportion to 35 Places of Decumals, 
which are -ngraven upon his Tomb-ſtone in St. Peter's Church in 
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| 3.141 59.26535.89793.2 3346.26433.$3279.50288 


OF which large Number theſe fix Places, 3.14159, anſwering 
go the Diameter 1.00000, may be ſufficient; of the thres 
Proportions, as 7 fo 22.113 to 355, and 1 to 3.14159, I fhall lea 
my Reader to ule which of them he pleaſes, but ſhall commend 
the laſt two as moſt exact, tho' the firſt be moſt in Vic; but 
in the following Work I ſhall uſe ſometimes one of them, and 
Jometines another, but for the moſt Part that of ar Culen, as 
being moiſt exact 5 


Problem 3. Having the Circumference of a Circle, to find the 
As is to. 318309. ſo is the Circumference g the Diameter. 
Or, as 355 to 113, ſo is the Circumference to the Diameter. 
Or, as 2: to 7, ſo is the Circumference to the Diameter. 
Let the Circumference be 71, (as in the former Circle) it 
.318309 be multiply d by 71, (as by the firſt Proportion) the 
Product will be 22.599939 for the Diameter. Or, by the ſe- 
cond Proportion, 113 multiply d by 71, the Product is 8023 
which divided by 355, the Quotient will be 22.5, the Diame- 
ter. Or, by the third Proportion, 71 multiply'd by 7, the Pro- 
dud is 497 ; this divided by 22, the Quotient is 22.5909, the 


„319309 
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22.599939 3350820236240 = 

| | 710 * 

— — — 4 
$23 132 * 
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2130 200 

2130 1586 
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Thus, by both the firſt Proportions, the Diameter is 22.6, 
but by the laſt it falls ſomething ſhort. 

By Scale aud Compaſſes. | 
Extend the Compaſſes from 3.14159 to 1, that Exrene will 
reach from 71 to 22.6, which is the Diameter fought. 
Or you may extend from 110.318 309. 
Or from 22 to 7. 
Or from 355 to 13; the ſame will reach from 71 to 22.6, a8 


before, 

NOTE, That if the Circumference be 1, the Diameter will 
be. 318309. | 

525 - 

Problem 4, Having the Diameter of a Circle, to findthe Area. 

All Circles are in Proportion one t. another, as ate the Squares 
of their Diameters, (by Fac. 12.2.) Now the Arca of a Car 
cle, whoſe Diameter is i, will be.785 398, according to Fax Cairn's 
Proportion before menuon'd; but for Practice .7854+ will be 
1wthcient: - Thercfore, 


As 1 the Square of the Diameter 1) is to 78 f, ſo is $19.76 
'the Square of 22.6, the Diameter ot the given Quicle) to 403.55, 
{tne Alc a of the given Oircle:) But, 
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According to Ice, Proportion; - 
as 42157: $10.76: 401.25, the fame 2s before, 


25 — Prorion: 8 
Are 6: : 401.37 ; Which Area is than by 
Phe > wi $19.7 ; though in {mall Circles this is neat | | 1 
— Track. | 


See the Working of all theſe. 
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By Scale and Compaſſes. 


- The Extent from 1 to 22.6, being 
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I es e the Circle EPorGH, be 22.6, fas — 
to find the Side of the Squate A C, AD, &s. If 886: be 

tiply'd by 22.6, the & is 20.02$12, which is the Side of a 
Square, equal in Area to the Circle given; for if 20.02 8r2 — 


 tiply'd ſquate - wiſe, that is, by it ſelf, it will produce 40 
12 5 5907344; which is nearly One to the . found in che 
laſt Problem. 
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To15.98046 the Side EG inſcrib'd. 


Or, if yon ſquare the Semidiazencr, 
the ſquare Root of the doubled Square 
Square inſcrib'd. For (by Zacid 1.4 . 
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. in exc of oh Gur v0 Problems, vix. the 6th, 
= sch, and oth, there is a rtion laid down, it will be 
= to work them with Scale EE ; for if you extend 
from the fixtt tothe feeond, chat Extent will react: 

+ ay 30 third ro the —_ 2 8338 where the 
1525 1 to. 22 5, ſo is 71 to the Side of the $ 159821. 
—— the Compaſſes from 1 to 22513 — will 
xeach from 71 to 15.98; and fo of the reſt. But the 5th muſt 
be wrought like the 4th, thus; extend the Compaſſes from 1 to 
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+ Arch. $9. Diam, Area WITS oo. = 6 5 
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By Scale and jy 
Extend the Compaſſes from i to 1.27323: that 1 
- - from 401.15 to 519.74, Sr. Then divide the Tee drone 
and r into two Parts, and you'll find * 
at 22.6. Or you may — date the Lice — — .» 


| berweer403:5 an⁰ðq 354, into rwo equal Parts, andone of thoſe jþ 
Parts will reach front #-10/52.6 the Diameter ſought. | 
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1 . * CINE DO Oe 71, 
B Problem 12. Having — to find the Side of Square 1Q- 
i . Circle be 1, the Arca of a Square insel 
Ef | within that Circle will be. 6866. Therefore, 
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| 11696 _, The Square of any Side of one Hgure is to 
the Area of that Figure, as the Square of the like ide bf ano 
_ ther ſimilar ge = © ro the Area thereof, as you may hd prov'd | 
at large in Eci, Hum; Watheſis Enacleata, and pther Au- | 
thors, wil be TY N 
| 3 ö 

By Scale. anl. Compaſſes. 8 

Extend the 3 110.401.15, that Extent will reach 
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X. Of aSEMICIR CLE. 


1 o findthe Area of a Semicircle, this is 


The RULE. 
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N of the like Parts 


ro Raflesmayery cally c 
Tank wo fl be prou'd.our of he Table of 
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From | 431.1850z6ge4 gf the d > 
2Suloratt 2225435.) Area the , 
ö P Remaigs ace e of the Segment. 


1 ACBM be Segment greater than a Semi- 
| Ating Ler MACBA be s 5 in all Reſpects, as in the laſt 


Example, only inſtead of ſubtracting the Area of the Triangle out 
of the Area of the Sector, here you muſt add it thereunto, as may 


A: | phinlyappen by the following Figure 
1 | | | | 11.5 


| | A ha : 
275.36 Area of the Sector LACBL. _ $.53 N 
10.25 half the Baſe MA. | bor 
5.53 the * . 
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56.6825 — Tainggle ALA: 
279.36 the Arca 01 ahE¹ Sc a 


336, 0425 the Arca 2 
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05 XIV. of Compound F I G UR ES 


Ix'd or compound Figures, are ſuch as — 2084- 
| M lincal and — Bi rogether. 
” To find the Area of ſuch mix d Figures, you muſt find 
the Area of the ſeyeral Figures of which the whole — Bb 
«gure is compos'd, and 44 all the Area's together, and the Sum 
wil! be the Area of the whole * Figure. 
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12.19 half the Arch-line C | 
20.64 Semidiametet. | 
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251.6016 the Area of the Sedtot. 


* wx = hg. 
From 28.64 the 


Remaind. 17.14 Perpendicular of the Triangle. 
| II. h the Chord DC. \ 
$579 . Wy 
Pe 1714 = hes 3 
1714 | 5 
Saber. 197.110 Area of the Triangle, 
From 251.602 the Area of the Sector. 
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Rem. $4.492 the Area of the CeDC. - 
| 43.286 the Area of the Segment AaBA. 
5474 the Area of the Trapeziuum. 
Sum 645.678 the Atea of the Whole. 
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Xv. Of an ELLIPSIS. 
5 * : : COL] <p" 4 % hs 5 e * 4 : 
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N Ellipſis, or Oval, r 
. FA line, returning into it felf; but of its two Diameters, sur- 
ting each other in the Center, one is longer than che aher. 
n ifters from the Circle. To find the Area thereob, this 
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meter, as thoſe in the 


Following Figure, ten 
1 will be. 


As DA. che Diameter | 
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For, according to tothe Property of the Circle. 


_ mis x faStTa = (7 Ba. 
And by the Property of the Elliphis, 
'2 | - TC:NC::aSzTa: Q ba 
De: 5: © 00H C; Ba iO be- 
woo — — 2ba. 
| DA: Na-: : BaB: bab. 
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But the Sum of an A ie Twice of d n 6 Bs. a 
conſtiute the Arca of the Circle. And the Sum of the like Series 
ur ba b, da cunſtitute the Atea of h 
Ell: 

Therefore, As TS: to 

Nn :: Circles Area: to 
the Ellipfis Area. . But 

TS: Nn :; C] TS: TSx 

Na; Whence is Slows 


5 0) TS: Circles i 
Area:: fo is The Nau: 


eee, As 
I, 12 


to. 7854 ?: Ee Rea- 
angle, or Product of the 


Bae e L 


to its Area. 
Hence it is eaſy to conceive, thatthe ſquare Rove] the Peng 
ebene, ＋ r 


all Segments Ellipfis, and its — 2. ö 
circle. es ure parallel Notts Ar and 


te meg) ar in Proportion ape to another, a5 20 


1 . : Area Segment BTB: Ates Segment bh 
Or, As TS: Nn: Area Segment FTB: Area d 


The of every EHlipũs is a mean Pro al between the 
Arex's of is circamſeriding andalerid'd  * 
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. 8 The Trutn of this 
pf K be caſily deduc d =o 
prov d. that Os: 78 
XNn : : circumſcribing 
Circle's Area: Ellipſis 
Area. 

But OTS : TS 


| s x Nn::TS xNn: OU Nan. 
A 2 — ,, Therefore Ellipfis Arca: 
2 + 4b -”  _ anfcribd Circles Area: 


* U Ts ᷑INA: U Nn. 


Example. Let TS==36; ä | 
Then [{] TS—1296, and Q Nn—338.56. | 
Then 1296x.73 54 —1017.3734 8 Circles Area: 
And 13.867 25.905, leſſer Circles Area; 
And 36x1$.4— 66245x.7354==520.24 896, which i is the Arcz 
of che Hilo then it will be, 4 | 

£ As 1017-878; $20.24896 :: 520. 296: 
26 5. 90 5024. | 

Tharis, Agthe great Circles Arca : is to the . 
lipſis : « WWW of che leſſer 
Circle. 
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1 3 ſis, and its 
inſerib d Circle, (whoſe Baſes are parallel to the erſe Diame 
tex, and have. the fame Height) are in Proportion one to another, 
#& the Arcaof the Hlipſis and Circle are. 

That is, Asthe Arcaof the Circle ctorhe Area of rhe Ellipfis : : 
is the Nb: tothe Segment BNB. 

Or, Nn: TS; : Atea Segment bNb : 2 
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IXI. Of « PARABOLA. 


„ Figure, made by the Section 
of Cone, _ cut by 4 Hane _—_— of its 


Evers 
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Every Parabola is two Thirds of its cixcumſaibing Parallelo- 
| grams therefore to findthe Arcathereok ot . 
The RULE. - 


_ Multiply the Baſe, or greateſt Ordinate, by the perpendicular 
Height, x multiply that Product by 2, and divide the laſt Product 
by 3, the Quotient will be the Area of the Pazabola. 
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| Secondly, fe: ge: N ke: bez but be in the Axis Ex =0, and in 
che firſt Parallel ef muſt be equal to 3, in the next ef muſt be c 
— $0 mind pins nee 
Nen 


1 ve (= . wo eh(=") 
— of (=): :3 to eg) :: fois ( x 
: 9 (31 Sr. And thus it will be, if the Lines Ff, ff . 
ed, Gr. inn So that all the Indiviſibles of 
Space: EK IHE will be in a duplicate arithmetica! Prc- 

e Bur the Sum of a of ſuck Terms, is 1b 
ro as mam equal to the greateſt, (by Leaaga z 
ee the whole ile Space EKHhE is ta the — 

33 and, cbnſequenciv, * 
2 033 * w was, &. 


e Fit 1. the Tarallelogram 28 1 to 2. ft 
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2 . Bodies, I wi lay 
ch Leaaca's as will bs ES eo the Democ: 
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LEMMA a 
E — of equal Number, „ 
X 8 or 2 2» 2» 2» Sr OT 3, 3. 3» 5» 
A ply d into the Number of Terms, 
| 1 ee the Terms in the Series. 


2 , 


fa e Sana, in ni Pragreſions, begin 


_—_ ein a Series of Lines or Roots beginning with 2 
33 I aft rerm be multiplyd into the Number of Tetris, 
| L ble the Sym of all the Serie; ; , 


e VY wha 


1 f 2 0, or a5 3004: Which was to be 


hacer, add the common Difference be f, as ©, 1, 22 
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That is putting L. the laſt Term, N—the Number of Terms, 
{SERIE cen ANI NL 283 conſe» 
quently, 2 NL vx. one —— 
Tua une t Mn af T ne © 


ws Ent rt 1 the Sum = Ty ws. 
Eres. 20 = NL 


LEMMA m. 


"if Series of Squarcs, whoſe Sides or Rooe we — 

cal Progreſſion, beginning with a Cypher, — 

unu' d; che 1aſt Term, being multiphj dinto R 

2B nin EIN 
NLL=S. 


MA En Won ron 25 ä 
of Terms intheir Series | | | | 4 
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oo 1+ 4+ 416 = . 
(EEE Levy To = Ell. 


From theſe Inſtances it is evident, that as the amber of Terms 
in rac Series do increaſe, the kraction. or above one dd 


does deereaſe, he laid Excels always being ©] DI which, if we 
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— Secs will be one forrch NI NLLL=S. 


That is, one fourth of the laſt tans many Thins copcaced 
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Fromheſe Examples it amber of 
r above oac : 


fourth decreaſes, the Excel being always 4; which, if we 
Bn * "ave worin c, will become in 


ay 
= # x 


LEMMA = 


of Riquadrats, whoſe een 
on, beginning with a Cypher, &c. as before, be infinite 
ie nee be 


8 — 3 1 = 4 — 4 3 * —— i th 7 <4, 


The Truck of this may be manifeſt by the like Proceſs, as in 
8 and io on for higher Powers. | 
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He om Dk wad rogreſion, whale F 
Auare Number, the others decreating by odd Re 
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| a theſe Examples it plainly appears, that as the Number 
of Terms inthe Series increaſes, the Fraction ot Excels above & 
decreaſes; and if we ſuppole the Series to be infinizely — 

nu'd, that Exceſs will quite vaniſh, and the Sum of the infinite 


Series will be J of ſo many equal to the greateii. 
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7 Menſuration of S O LIDS. 


Sorin Bodies are ſuch as do conſiſt of Length, Breath 
and Thicknels; as Stone, Timber, Globes, Bullets, Ge. 
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JI. CUBE. 


Cort is a ſquare ſolid, comprehended under ſix geo- 
metrical Squares, being in the Form v7 3 Dye. To nnd 
the folid Content, this is 


The R L I. E. 


11 iply the Side of the Cube into it ſelf, and that Produt 
again by the Side; the laſt Product will be che Soliairy, ox fold 
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17.5 
19.3 
haz 
"=. 
r 
is 
305.88 
17 
183125 
214375 
30625 


53 55.375 che ſolid Content of the Cube, 


Fuppoſe AB CDE FG a cubical Piece of Stone or Wood, 
each Side thereof being 17 Inches andan half; multiply 3337 by 
17.5, and the Product is 306.2 5 ; which mubiplicd by : 7.4, 
the laſt Product is 53 59.375, which is gs folid Inches, and 375 
Parts. To reduce the ſolid Inches to Feet, divide by 1728, (be- 
cauſe ſo many cubical Inches is a Foot) and the fold Feet inthe 
Cube will be 3, and 75 cubical Inches temain 15 


By Scale and Compaſſes. 


* 


Extend the . ſſes from x to 17.5 ;\thit Rxtent 
twice from 17.5 will reach to 5359, the ſolid Content in Inches. 
Then extend the Compaſſes from 1728 to 1, that Extent. unn d 


the lame Way from 5359, will reach go 3.1 Feet. 
DEMONSTRATION. : 


If the Square AB CD be conceiv'd to 
be mov'd down the Plain A DEF, always 
— Parallel to it ſelf, there will be 
generated, by ſuch a Mortiga. a Solid ha- 
vs fix Plains, the two oppoſite Where f 
Will be equal and parallel to each other ; 
Whence it is call'd a Parallejopipedon, or 
ſquare Priſm. And if the Plain A DEF be 
2 Square equal to the generating Plam 
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ABCD, then will the generated Solid be a Cube. From hence 
ſuch Solids may be conſtiruted of an infinite Scries of equal 
to the Square AB CD; and A Ear DEF . 
de the Number of Terms. Therefore, if the Area of ABCH 
_— _ the Fro- 
Series, EMNAA I. conſequent- 
ipedon or Cube. Or if the Bae 
ided into little ſquare Area's, be multiply d 

E, divided by a like Meaſure for Length, after 
conceive as many little Cubes to be generated 
is tke Number of the little Areas-of the 
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multiply d by the Number of che Diviſions the Side A E con 
Thus, if the 
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it to be cut as the Lines direct. | 


. Fromthis Demonſtration it is very plain, that if you multiply 
- the Arca of the Baſe of any Pa:aliclopipedon into its Length or | 
Height, that Product will be the ſolid Content of ſuch a Solid. | 
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gen Of a PARALLELOPIPEDON. 


— 
5 # 
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Piece of Timber ot Stone, each Side 


1 ET ABCDEEG be a Parallelopipedon, or ſquare Priſm, re- 
ABCD being 21 Inches, and its Length 


AE 5 Foot, 
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— 
4 
! 
, i 
Firſt, then, multiply 21 by 21, the Product is 441, the Area of | 
che Baſe in Inches; which multiply'd by 180, the Length in * 


Inches, and the Product is 793 80, the ſolid Content in Inches. Di- 

vide the laſt Product by 1723, and the Quotient 1545.9, that is, 45 

folid Feet, and 9 Tenths of a Foot. Or thus : Multiply At by x $ 

Feet, and the Product is 661 5 ; divide this by 144, and the Quo» 
tient is 45.9, the ſame as before. 

Or thus, by multiplying Feet and Inches 

Multiply 1 Foot 9 Inches by 1 Foot g Inches, and the 

3 Feet, o Inches, 9 Parts; this multiply d again by 13 Feet, 

45 Feet, 11 Inches, 3 Parts, that is, 45 Feet, and IA of a 


and f of 4. 
| See the Work of all theſe. 
„ : | F. L 
20 441k 1—9 
— is | 1—9 
21 a — — 
42 1 „„ 
9 <41 1 
447 Ns — 5 — 
120 | 144)6615(45.9 3=—0——g 
35280 ©* | 255 — ai 
441 1350 475. 
1 ee 7— 
1726078360145 6 
6912 | — 
Ms | 000) $5—Ih—} 
. 10268 
36460 | 
16200 | . 
15552 
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—— Menſa 0 7 — Fart l II. 
- By Scale ard Compaiits. 


Exrend the Compaſſes from 12 to 21, and thar Buren will reach 
to ncar 46 Foot, being twice turn'd over from 15 Foot; to the 
folid Content is almoſt 46 Foot. 

If the Baſe of the ſquar'd Solid be not an exact Square, but 
in Formof a rectangled Say >; the Way of meaſuring of 


it is much the ſame; — muſt find the Arca of the 
Baſe, by multiplyi — the Depth, and then multi- 
ply that Area by the of the Piece, as before; Thus, 
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Line of 


ual os ther ible Foror 
= ; thus the middle Point be 
tween NA e oportional between 
and 2s; for, as 9:62:15: 255 fo zof Timber of 15 
Inches ſquare, is equal to a Piece 25 Inches bread and 5 Inches 
So then, if you extend the Compaſſes from 21 to r S, that 

Een. —— 2 Fect, the Length, Will e ach 
* Feet; the Content. c . 
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6 II. Of a Triangular P R I SM. 

}-4 Prifin is 2 Solid cncteiend wader Gran ans "TI 

A ving its Baſes like, equal, and parallel : The ſolid Cons 

2 
m the Area t into 

Height, and the Produt is the ſold Conte y 


Let ABCDEE be a triangular 
Priſm, each Side of the Bate being 
15. Inches, che Perpendicular there- 
of Ca is 13.51 Inches, and the Length 
my 3 of the 

M y the Per | 
Trian 155 51 by half the Side 7.8, 
and Product is 105.378, the Area 
of the Baſe; which multiply by the 
Length 19.5, and the Product is 
2054. 871, which divide by 144 ; — 
the Quotient is 14.27 Feet, ſere, the 
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1 By Scale and Compaſſes. | 
a Mean proportional between the Perpendicular-and 
Mf Side, (as before taught) by dividing the Space upon the Line, 
berween, 13. 51 and 7.8, into two equal Parts; fo ſhall you find 
the middle Point berween them to be at 10.26, which is the 
Mean zonal fc : By this Means the triangular Solid 
is brought to a ſquare one, each Side being 10.26 ; Inches 
Then Extend the Compaſſes from 12 to 10.25; that Extent, turn d 
ewe downwards from 19.5 Feet, the Length, will at laſt fall 
fn 14-27, Which i514 Feet and a little above a Quarter. 
L. et ABCDEEGHIK repreſenta Priſm, whoſe Baſe is a Hexagon, 
+ _ each Side thereof being 16 Inches, and the Perpendicular, from the 
E. t of the Baſe tothe Middle of one of the Sides (a b) is1 3.84 
Length of the Priſm is 15 Feet, the Solid Con- 
Ce 
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Part II 


tent is requir d. 
iply half the Sum of the 
Sides 48 by 13.84, and the Pro- 
duct is 664.32, the Area of the 
3 Baſe, (by 5 8. P. $6) 
_ _ which multiply by 15 Feet, the 
D Lengrh, the Pr is 9964-8, 
which divided by 144, the Quo- 
tient will be 69.2 Feet, the to- 
lid Content requir d. 
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| By Scale and Compaſſes. 
Firſt, finda Mean proportional between the Perpendicular, and 
half the Sum of the Sides, that is, divide the Space berween 
13.34 and 43, aud the middle Point will be 23.77 then er- 
tend the Compaſſes from 12 to 25.77 that Exzent will reach 
88 turn d over) from 15 Feet the Length, to 69.2 
Feet the Content. . 

To find the fuperficial Content of any of the forementicn's 
Solids, you muſt rake the Girt of the Piece, and multiply 
the Length, and to that Product add the two Area's of the B 
che Sum will be the whole ſuperficial Content. Example of 
Hexagonal Priſm laſt mention d: The Sum of the Sides being 
96, and the Length 15 Feet, that is, z 30 Inches, which multi- 
ply'd by 96, the Product is 17230 ſqua e Inches, to w 
twice 664.32, the Area's of the two + tes, and the Sum is 
1660.64, the Arca of the whole, which is 29.2 Feet. 


180  144)18608.64{12_*.22. 
96 
— +, as 
Fro Ou. 1320 
1620 326 
17280 — 
eee — 
664.32 „ N 


The ſuperficial Content of the whole Solid is 129.22 Feet 


By Scale and Compatles. 

Extend the Compaſſes from 144 to 180, that "Extent will reach 
from $6 to 120 Feet. Then, to find the Arca of the Baſe, extcad 
the Compaſſes fiom 144 to 13.84, that Extent will reach from 
42 :04.6 Feet; add 120 Feet, and twice 4.6 Feet, and u makes 
729.2 Feet, the ſuperficial Content, as before. 

Tac Demonſtration of thoſe lat Solids, will be the fame as in 
firſt Section; for as i that, fo in theſe, the Area of the Baie is 
multiply'd into the Length to find the Conteut, and the fame ca- 

n is givenfor one as for the other. ns 


— 626 ec>c<eco>y | 
$ IV. Of PR 


A PrraMivp I- ſolid Figure, whoſe Baſe is a Polygon, and 
whoſe Sides are plain Triangles, their ſeveral Tops meenung, 
tegethei in one Point. To fiud the fold Con ent therear, 
17 18 3 — 
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40171 1.2501 1.85 Content. 


ion of Solids. Pare IT, 


The R UL E. 


Nultiply the Art of the 


- Baſe CET ar of the 
| pron or L and 
the Product is the folid Cor- 


me 
Let ABD dea ſquare 5 


8 each Side of the 
1 — 1 „ co 


cular Heigh: 
cd is 15 Feet: Multiply 
18.5 by 18.5, and the Pro- 
duct is 342.25, the Area cf 
the Baſc in niches ; which 
multiply'd by 5,2third pos 
of the Height, andthe Pro 


duct is 1711.2 5 this divided 
by 144, the Quotient 


. id Cor 
rent. f | 


Cap. 2. Menſuration of Solids. x35 
2 — 


B Scale and Compaſſts. 


8 he des from 12 to 18.3 Inches, that Een 
turi d twiee over 1 — 
fall at laſt upon 11. 88 Feet, the 


Do find the 8 Coment. 

the ſlant Height (or Perpendicular of ane of the NH- 
rr — 2 Baſe 37, and the Produt W 
py 7h which divided the Quotient is 45.32 Feet, the 


ſuperficial — altfur n then to that add 2.38 Feet, 
the Baſe, and it makes 48.69 Feet, the whole ſuperficial Content. 


180. 24 the ſlant Height dD 
ö — | 144) 342.2 5(3.3% 
28 


— | | | 42 
344}666$,38(46.31 432 
897 23 I 


063. 48.69 the whole Context 1152 
864 


[/ 7 2 
432 , 
— 
__ P+-: 06H 
** 


353 f 
By Scale and Compaſſes. 

ent the Comp ſſes from 144 fo 120.24, that Extene 
each from 37 to 48. 1 Feet, the Area ot the four Tri 3 


extend the Cumpaucs es from 144 to 11.5 (one Side of Baſe) 
| that Extent vll reach from 18.5 to 2.38, fre; which aged 10 
Nas other, the Sum is 48.69, * whole Superxficica 


DEB 


OI on IE A en AIEEETI-Rs 
: 3 — Inn ne. — 


, ofa Priſm of equal Baſe and 


done, to fatisfy my ſelf and others. 


rr Parr I 


DE MONSTRATION. 
Every id iS a third Fart of the Priſm, that the ſam 
Baſe and Height, (by Emc. 12, 7.) = ? 
That is, the ſolid Content of the Pyramid ABD (in the lag 
Figuee) is one third Part of its circumſeribing Priſm ABEF. 

For every Pyramid'that hath a iquarc Baſe, (ſuch as AaBb in 
the laſt Figure) is conſtituted of an infinite Series of Squares, 
whoſe Sides or Roots arc — increaſing in Arithmetica| 
Progreſſion, beginning at the Vertex or Point D, its Baſe AaBb be- 
ing the greateſt Term, aud its 2 iculat Height C D is the 
Number of all the Terms: But the laft Term multiply d into ch. 


Number of Terms, the Product will be triple the Sum of all the 
Series, (by Lexa 3) confequerily NLA. =S. And 8 is equa! 
e it will be cas 


; I 
to the ſolid Content of the Pyramid. From henc 
roconceive, that every Pyramid it 
Z of its circumſcribing Priſm, (thas 


Altirade) what Form ſoever its 
Baſe is of, viz. whether it be ſquare, 
triangular, pentangular, &c. You 
may very eaſily prove a triangular 
Pyramid to be a third Part of a 
Priſm of equal Baſe and — 
| ing à tri ar Priim © 

Cock 22 fa that Friim 
into three Pyramids, by cutting 
diagonally, as I have ſeveral Times 


Let ABCD be a triangular Pyra- 
mid, each Side of the Baſe being 
21.5 Inches, and its perpendicular 


Height 16 Feet; the Content ſolid 
and tal, is requir d. 


Firſt, find the Area of the Baſe, 
multiplyiug half the Side by 
Perpendicular let fall front the 

Angleof the Baſe, to the oppoſit- 

Side; which P cular will 

be found to be 18.62; the Half 

thereof is 5:31, multiply'd by 

21. 5, the Produ& is 2000.16 5 

Inches, the Area of the Baſe. Then, 

becauſe the Altitude 16 cannot ex- 


69 — — — —— —— Rn I 2 — 
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Chap. 2. Menſuration &o Solids. — 


actly be divided by 3, therefore 1 take the third Part ot 200.165, 
which is 66.72, and multiply it by r8, and the Froduct 15 1967.52» 
which divided by 144, the Quotient, is 7.41 Feet. the ſolid Con- 


tent. = 
9.31 half the Perpendicular. F. IL. 
AY © Side 1 $9 6 
— halt Perpend. 8 +4 
4655 | | 
931 a 1 1 + 21 6 
1862 | PTE WS WE 
: 3)200.165 Area Baſc. Arca Baſe 1 & Þ $| 
| | + 
66.72 a third Part. | 
16 Height. | e 
ET 3 
49032 5 3 5 | 
"6672 is _ 5 6 
2 N e | ———ů— om 
144) 1957:52(7.41 ſolid Cont. Conten- 7 5 2 2 
1008 b e | TV ($$ 
595 ln caſting this up by Feet and Inches, in- 
576 ſtead of multiplying by 16, the ac, 1 
—— break 16 into two ſuch Numbers, as 


192 multiply'd together, the Product may be 
144 - 16, wiz. into 4 and 4, and muluply by fiſt 

— one, and then the other; a thud Fart of 
48 the laſt Product is the Content 


By Scale and Compaſſes. 


Firſt, find a geomctiical mean Proportional, (as before ditected 
by dividing the Space between 21.5 and 5. 31 into two equal 
Parts, and you Wis find the middle Point at 14.15, which u 
the mean Proportional fought. Then the tles from 


1270 14:15, that ex *ni (turn d twiee over from 16 Feet) will fall 
at laſt upon 22.23 à third Parr thereof is 5.41 Feet, the Con- 
zend 


N 3 49 
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75 find the ſuperficial Conte 17. 


add the Arca of the Baſe, 
rent. 


©" "3 "96-2 Inches, the dane Height an 
Half Periphery 32.25 == 21. LIES - 


9605 
3342 
32842 
$763 


6195-235 Inches, the cnet ne 
PI Area of the Baſe add. 


| 244)6395-390(4447 Feet, the whole Content. 
$76 
———— 
635 
$76 
— 
$93 
$76 
— 
179 
144 


35 


By Scale and — 
erer com 


* WH Fart 


from. 144 to 192 t, that PIO will 


And 


— = — — — — — — — — — - _— — my — — — — - _ = =y 


Multiply the flant Height (or Perpendicular of one of the 


*— half the P of the Baſe, and to that Produ 
4 &, the Sum is the whole lagerficial Core 


the Pcriphery of the Baſe) acts Fest, 


r 


ese e 


1 


— ——— — 
* 
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Chap. 2. Menſura tion of Solids. 139 


And 8 the Compaſſes from 144 to half the Perpendicular 1 
9.31, Es will reach from the Side 2 t. to 1 38 Feet, the 
the Content of the whole. | makes 44.41 Feet, 


Let A BCDEFGH hea 
Pyramid, whoſe Baſe is a Hep- 
tagon, each Side thereof being 
15 Inches, and the Perpendi- 
cular of the Heptagon is 15. 88 
Inches, and the Perpendicular 
Height of the Pyramid HI is 
13.5 Feet; the Content ſolid 
and ſuperficial is requar'd. - 


Multiply '15.58 (the Per- 
pendicular) by $2.5, half the 
Sum of the Sides of the He 
tagon) and the Product is 
$17.95, Which multiply'd by 
4.5, viz. L of the Height, and 
the Product is 36 80.775. 


Then divide this laſt Product 
by 144, and the Quotient is 
25.56 Feet, the Content. 


a mm 


XR4 35.53 the 


I: ů I 
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half Sum of the Sides, - 


| 15.58 the 
525 the 


7790 
Ine 7 
7790 > 


| $17.950 + Ch = BY 

4.5 2 third Part of the Height 
4039750 
3271800 


* 


el, s; ſolid Feet. — 


808 

720 
20 
720 


377 
304 Ea 
13 


By Scale and Compaſſts. 


Firſt, find a — Mean proportional between 15.55 
and 52.5, (as is before directed] which 46 will find to be 28.06 
then extend the Compaſſes from 12 to 28.cc that Extent wil! 
reach from 4.5 (twice turn d over) to 25.56 let. - 


To find the ſuperficial C utent. 


ways > Sag Height taken from the M*-- .: of ne of the 
Sides of rhe Baſe 162.75 Inches, by the half Lain of the Sides 
$2.5 Inches, and the Product is $544.37 5 ; which divzucd by 14+, 


rhe Quotient is 59.235 Feet, the Content of the upper Parr. 
5 262,75 


Chap. 2. Menſuration of - Solids. I 41 


— * 
n 
o 


162.75 | | 144)$17.95(5.62 
52.5 . 979 
— — an \ 
81375 hs — — 
32550 — 2 


 244)8544-375(59:335 Feet. 
— 5.68 Baſe add. 15 
483 65.015 the whole Content. 
9 
855 
— 
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p By Scale aud Compaſſes. 


Extend the Compaſſes from 144 to 162.75, that Extene will 
reach from 52.5 to 59.335 Feet. 

And extend the Compaſſes from 144 to 15.58, the 
lar of the Heptagon, the Extent will reach from 52.5 to $.68 
Feet the Content of the Baſe; which add to the former, the Sum 
is 65.015, the whole ſuperficial Content. | 


9888886 


888888888 


GV. OG . CYLINDER. 


\ CYLINDER is a round Solid, having its Baſes circular, 


equal, and pe allel, in Form of a Rolliog-Stone uſed in 
Gardens. To and the ſolid Content thereof, this s 


The RULE 


Mv"iply cc Area of the Baſe by the Length, and the Product 
the ſolid Content:. - | © 


Mentaration of: Solids. Part II. ( 
Let A BC by a Cylinder, 
whoſe Diameter AB is 215 
Inches, and the Length CD is 
16 Foot, the ſolid Coment ; 

requir'd. | 


a 
po 
* 


— — Diameter 

21.3, - and it makes 46225; 

which multiply by 5354. 

— on __ 

hen m y ths by 16, and 

the Product is 5$08.3164. Di 

vide this laſt Product by 144, 

and the Quotient is 40. 34 Feet, 
the ſolid Content. 


AH wn © 


By Scale an! Compaſſes. 


Extend the Compaſſes from 
I 3254 to 21.5, the Diameter, 
that Extent {mid twice over 
tam x6, rhe Lengreh) will ae 
Laſt fall upon 40. 34. the fotid 
Contem. 


rege g'. . 


To find the ſuperficial Content. 


# i 
* 


Firſ, (by Chap. 1. Seft. LE Prob. 2.) find the Circumference 
the 67.54, Which multiply by 16, the Produdt is 1080.64; 
which divided by 12, the Quotient is 90.0 5 Feet, the Curve-Sur- 
face; to which add 5.04 Feet, the Sum of the two Baſes, and 
the Sum is 95.09 Feet, the whole ſuperficial Content. 


«© 


67.54 | | 363.0 
40524 1440726. of 5.94 
6754 IS IO 

90.05 | ' Þ. 
12108064 7 add. „ 
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; 99.09" 
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By Scale and Compaſſes. 
Extend the Compaſſes from 12 to 67.54, (the Circumference\ 


that Extent will reach from 16 (the Length) to 960.05 Feet, the 


Cuxye-Surface. | 

Aud extend the Compaſſes from 12 to 21.5, (the Diameter" 
chat Extem (tutn'd rice from. 78 54) will ar laſt fall upon 2 2 
Feet, the Arca of ene Baſe; which doubled is 5.045; this added 
io the Curve · Surface, makes 95.09 Feet, the whole ſuperficial 


++ DEMONSTRATION 
The ſolid Content of every Cylinder is found, by multiplying 


the Area of its Baſe into its Height, as aforeſaid : For every 


right Cylinder is only a round Priſm, being conſtituted of an 
infinite Series of equal Circles; that of its Baſe, or End, being 


one of the Terms, and its Height CD (in the former Figure 


4, —— A TR — the Area of its 

ec AB | tiply'd into CD, wi is Solidiry 

LEMMA I.) Let DAB, and H==CD. 5 þ OF 
| Then 78664 DD x H==itrs Solidity. | 


e $ VI. O2 CO NE. 


Cont is a Solid, having à circular Baſe, and prowi 
| {ſmaller and ſmaller, al it ends in a Point, Erich 2 


cal'd the Vertex, and may be nearly repteſented by a Sugar- 


Loaf To find th Solidity thereof, this is 
The &' TL 
Multiply the Ar: | of the Baſe by a third Part of the Perpen- 


dxcular Heif ht, ar Product is the {olag Content 


La 


dn Mg e 1 oe Win. ; 5.7. ee 2 , . * 1 4 : | 
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144  Menfuration of Solids Par II- 


pa Let ABC be a Cone, the Di 
4 | ameter of whoſe Baſc AB is 26. 
| Inches, and the Heightofthe Cone 
DC 16.5 Feet :- Firſt, ſquare 
the Diameter 2g. 5, and it is702.: ;; 
Which multiply by. 78 54, an 
Troduct is g. 4s which 
multiply by 5.5, - and the Product 
15303347825; which divided by 
144, the Quotient is 21.07, fer:, 
che ſolid Content of the Cone. 


ns 


26. 5 the Diameter. 
26.5 35535553 


- 


TAIL 
1590 
\ 2 i za: 
702.25 the Square, | 
2 IS —* 
280900 
381125 
3161800 
491575 


—_ Ces wwe » 
_—— - . — 


£4 
v » 


i %—⁵!Ñ—Ü U¹l 


35164518 Area of the Baſe | 
8.5 _ - a 3dpartof the Height. 


e 8 85 275773 
7 9 


- + 144)3233-503{21.07 "ect the Content. re 


8 3 | A 
By... | | 01 


By Scale and Comp iſles. 
Extend the Compaſſes from 13. 54 to 28 * he N uneter) that 


Exent turm d twice over from 5.5, (a third ia. .c the Height 
will at laft fall upon 21.07 Feet, the Content 4 : 


PE OSD SO 7 — — — 
— = CL 2 
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Chap. 2. Menſuration of Solids. 145 
To find the ſuperficial Content. 
{ultiply half the Circumference 41.626 hy the flant Hei 
* 7 the Product is 326 1.09 6265 Which, divided — 


tient is 37.37, fere, the Curve - Surface; to which add 
fn re, the Sum is 61.2 the ſuperficial Content 


+4162. the half Circumfercnce of the Baſe. 4 
158.46 the ſlant Height. | | | 


249756 
166 504 
333008 
374634 
41626 


— 


144) $261,095 96( 57.37 Feet, fere. 

. 
1061 
530 61.20 the whole Content. 

* 989 5 

144) 551.543.383 „ | _ oy 
1195% 


——— 


2 \ 


By Scale aud Compaſſes. 


Extend the Compaſſes from 144 to 198.46, that Exient” wil 
teach from 41.627 to 57.37 Feet, the Curye-Surface. * 

And extend the Compaſles from 12 to 26.5 (the Diameter) 
that Extent, turn d twice over from .7854, will at laſt fall up- 
on 3.83 Feet, the E ſe; which added to 57.35, the Sum is 64.2 
Feet. the ſuper fi "Rent. | 


DEMONSTRATION. 


Every C6. * * ,... chird Fart of a Cylinder of cqua! B and 
Ahitude. . Truth of this may eaſily be concerw'd, by only 
«<phdcting. that a Cone is but a round Pyramid. and therefore 


Y Solids. Parc II 


have the ſame Ratio to its circumſcribing Cylin- 


7 
| 
# 
[= 
: 


= K 


beginning at the Vertex, or Point C, the Area of its Baſe 

eateſt Term, and its icular Height DC, 

alt che Teams; the Area of the Cir- 

of the Baſe, multiply'd by «third Parr of the Altitude DC, 
0 f 

4 | | 


teh 
0 


£ F 
1 
F 


| 2 of every right Cone, is equal to half 

the Rectangle of the Circumference of its Baſe into the Length 

the Curve- | 
of ey 


; 


_ 


Fa ofaght; 
5745 fir 
228877711 


F 
þ 
: 


Cine A 


C, and bend both the Sides AB and AC together, will tb ey 
mecg and you will find it to form a right C ne. 


I have emed the Demonſtrations touc! ing the Superficie- 
of all the foregoing Solids, becauſe I thou; it it needlels, the; 
being all compos d of Squares, Parallelogr. ns, Triangles, &- 
which Figures are all demonſtrated before. And if the Area of 
all ſuch Figures as compoſe the Solid, be und ſeyerally, and 
rode, van the Sum will be the ſfup-r al Content of the 
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VII. Obe Fruftram of a PYR AMTD. 
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Chap. 2. Menſuration ids. 
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FxusSTRUMOfa id, isthe remaining Paz, when 
| _——_— to the Baſe. Tofad 


RULE I. 


To the ReQangle (or Produd) of the Sides of the o ns 
addthe Sum of their Squares; that Sum being wulriply'timoone * 
third Fart of the Frultrumr: Height, will give its Saliduy, if 104 
| . 


the Baſes be ſquare. WW 
| Or thus, which is the ſame in Bed = 
Multiply the Area's of the two Baſes r. und 1 


Root thereof add their two Area's ; that Sum, multiptyd by one 
Third of the Height, gives the Solidity of any Fruttrum, ſquare 
or multanglet. | Y 


RULE I 


To the Rectangle of the des of the two Baſes, addonerhird Pare 
of the Square of their Difference; that Sum being multiphy'd into 
che Height, will producethe Solidity, if the Baſes ae es: But 
if they be ttiangu ui or multangulat᷑, the Reftan the Sides. 
with the thid I rt of the Square of their Difterence, will be 
the Square of a m an Side; end the ſquare Root thezzat will be 
ſuch a mean Side - 3 will reduce the tapering Solid wo a Prifin 
equal rhercunto- N | 


Expl. Let Ai O be the Fruſitum of a {quare Prramid, rac 


Side of th gre?” Vaſe 18 Inches, and the Side of the leiſet tþ 

12 Inches, ze Height 18 Foot; the Solidiry thereof is e. þ 

aud. | ov 
| Fre. | 


* 0 . 5 R . e en r. 
* 1 8 N " 


1 
1 
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| 
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i... e. 4 +” gh, / - 8 ( * i ” 
vic Ws = he e e rf mn ji 
| | | | , wings ip "ora 


2 mn addon thx ata. ad * 
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See the WORK of both Ways ; 
2 — EF a a 9 - TY 
28 — 12 
12 * 0 8 18 12 

218 3)36 Square 


144 


8 the Height | 684 the S um. 54 
—_ 7 6 a zd frhe Height. 


Ray | 144)4194(28.5 Feer. 


144)4104(28.5 122 
333 
1224 | ——— 
720 wee 
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324 Square 144 Square. 
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To find the ſuperficial Cont ent. 


The Perimeter of the greater Baſe is 72, and the Perimeter of 
the leſſer Baſe is 48 ; add both the Perimeters er, the Sum 
is 120; the Half thereof is 60; which multiply'd by 18 Feet, + 

the Product is 1080; this divided by 12, the Quotient 15 99 
Feet; to which add the two Bales 2.25 Feet, and 1 Foot, the 
Sum is $3.25 Feet, the whole ſuperficial Content. 


$3 - 14 - 1$ the Height. 

4 4 o0 

72 - 48 1$2)i0$0 | 

4$ 90 Feet. 9 

| 2.2 5 the greater Baſe. 
2)120 | 1 the leſler Bate. 


6% 9323.25 Sui. 


L Again 


535 
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Part I 


- Again, Let AB CD is 
the Fruſtum of a triangu- 
lar Pyramid, each Side of 
the greater Baſe 2 5 Inches, 
and each Side of the leſſer 

Baſe 9 Inches, and the 
Length 15 Feet, the ſolid 
Content thereof is requir'd, 


By the ſecond Rule, mul 
tiply 25 by 9, and the Pro- 
duct is 2253 and the Diffe- 
rence between 25 and 9 is 
16 3 which { uar'd, makes 

256, a third thereof is 
35.3335 which added to 225 
and the Sum is 310.3 33, this 
multiply d by 43 3, the Pro- 
duct is 134.374, Cc. which 
is the Area of a mean Baſe; 
and that multiply d by :5; 
Feet, the Length, the Pro- 
duct is 2015. ee 5 Which 


Sided by 144, the Quotintis 33.99 teen te cli 


Or thus, by the latter Part of the firſt Rule: Find the Arca 
of the greater Baſe; which you will find to be 270.625. and the 
Area of the leſſer Baſe will be 35-0733 theſe two Area's mul- 
tiply'd together, the Product is 9491.6 3062 5, the ſquare Rook 
thereof is 97.4253 to which add the two Area's, and the Sun 


8 403.12 33 which multiply d by a third Part of the Length 5, and 


1675 and that divided by 144, and the Quo- 
Rent is 13.99 Fect, as before. _ 
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See the Working of both. 


| Hi Mp ů ——ꝛů 


| | | $5.333 athud Part, 


| 225, add. 


310.333 | | 
24533 Tabular Number (vides 87.) 


939999 
930999 
1241332 _ 


— —_"> 


1 


134.3741 $5 mean Are, 
rs Length, 


671870945 
; 134374189 


—— — 


144)2015.61]-$35(13.99 fees. 
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9 433 
98 „ 
$1 Square. 433 
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* 375 


270.629 
35073 


211875 
1894375 

1353125 
211875 


— 


„„ 


. 


Li: . _ © $491.630625(97-42 5 
187)139 
1399 


—— — 


7944) 262 
„ 
219432) 48706 

33964 


194845) 974225 is 
974225 di 
2 3 69 „%e—k fi 


270.6: 
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270.625 Area. 
97425 the mean 
35.073 the leſſer Area. 


403.123 the Triple of a mean Ares 
s athird Part of the Height. 


244) 2015.615(13.99 Feet, the Solidiry. | 


+ + Bm 

1436 

1401 4 
103 1 


in Ending the* Ares of the triangular Baſe, I multiply d by 
23, becauſe that is the Area of the equilateral Triangle, when 
che Side thereof is 1. A Table of the Area's, or Multiplyers, 


for finding the Arca's of Polygons, you'l find in Page 37. 


Maltiply the Square of the Side by the tabular Number, and the 
endet 3s the Area of the Polygon. 7 


To find the ſuperficial Content. 


The Perimeter of the greater Baſe is 95, and the Perimeter of . 
the leſſer Baſe is 27; the Sum of both is 102, andthe half Sum 
i551; which multiply'd by 15 Feet, the Product is 765 3 which 
divided by 12, the Quotientis63.75 3 to which add the Sum of 
_ rhe two Baſes 2.12 Feet, and the Sum is 65.387 Feet, the whole 
ſuperficial Conten*. | | | 


. 1 
* . TY * s 
Pg TE a 


NO T E, That 1 ſhonld have been mulciply'd by the fant 
_ Height, but the Dit rence it would make, is but . os of a Foot, 
which is inconſide able. | | 


* as 


a a . — ey 


* ä 


1 — 


] | _ — — 
HE: _ Menfuration of Solids. Part II. 


a. & 3 | being Inches, and 

each Side of the 

leſſerzaſe 5 Inches, 
and the Length or 
Height 10.5 Feet, 

the Solidity is re- 
quir d. 


Rule, Multiply 
the ter Side 9, 


Part thereof is 
5-33 3 3» Which ad- 
ded to 45, the 
Sum 15-50.3333; 
multiply this laft 
by the Number in 
. e Table 4.8284. 

| EE and the Product 
= 5 is 243.0292, the 
of 4 mean Baſe; which multiply'd by che Height 10. 
and the Product is 25831 866; then divide this laſt Pro- 
by 244. and the Queticat is 17.72 Feet, the ſolid Con 


* - 


4 3 a third Part 

Add 45 

Sum 50.3333 Fas of 2 mean Side. 
4828.4 T Number fag. $7. 


2013332 
402666 
10067 
4026 
201 


— 


— 


243.0292 2 mean / 


10.5 the Height. - A 
12151460 
2430292 
144) 2581. S066. 
144 | | 
1111. fd the ſuderfidia! Content. 
1008 | | | 
— The Perimeter of the grea 
1038 | ter Baſe is 52, and the Peri- 
| 2008 meter of the lefler Baſe is 
— 40, and their Sum is 1125 
300 the half thereof is 36. 
ä 288 which muläplyd by the 
To | — Height 10.5 Feet, and the 
3 Iz F is 588; Which di- 


vided by 12, the Quotient 

is 49 Feet; to Which add 

the Sum of wo Fa'es, 3-55, and the Sum is 52-55 ben. 
the whole ſi. verficial Content. 

L 4 D E 


Ws. 


—, —!—P—) « [ͤ 
7 FT "Menfuration 77 Solids. "Fart on 


„4 — 


DEMONSTRATION. 


From the Rules deliver'd in the IVth and Vith Sections, the 
wo froegoing Rules may * 


5:2 
r Suppoſe 2 Square Pyr2- 
fer 96%, Wh mid, as ABV, to be cut 
e Y | dy a Plain at ab, paraliel 
+ 3 Tt to its Baſe A B, and ir 


were requir'd to find the 

Solidity of the Fruſtum, 
JJ Ir at AB Lect 
| there be given. 


„ . 


» 
& 
S 


1 — W p . 2 2 — 2 — 


— BA, the Side an 
e the Side of the leſſer Baſe. 


1 pen d. — e by the Figure. 


2 * wive * 

4 — — whole Pyramid BYA 
5 | | | by 'Seftion the" TVth. | 
: And | 3 ddxZ V che Pyramid: b cur off 


— in the ag zd Steps, if inf 2d of VC, 3 


e e Sip, it ill be 
554 


; * . 7 EE On RS 
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wiz. 1.2. | 4 | ————=the whole Pyramid NVA. 


— — the Fruſtum abAB. 
30d | 
„ And by dividing DDD—ddd by Dd, and then multiplying 
10 the Quotient by  H, the laſt Step will be redue d to Db 
el Tad: x+ H —the Fruſtum abAB, which in Words is thus 


4 To the Rectangle of the Sides of the two Baſes add the Sur 
t of cheit Squares; that Sum being multiply d into one Third of 


- the Fruſtum's Height, will give us Solidity, which is the ama 
eas bite Fn ae 


See the WORK of the Dx v1 10 u. 


* 


| DD -—-DDd 


Ddd ___ ddd 


"_— \ 


The fame Res n will hold good for all Fraftums of Eyra- 
mids or Cones, v 9 — ye triar — — — — 
becauſe the Squar © Sides of any Figure, or th 
of the Diameters f Circles, are proporuonal to the Aue, Which 

| proves the latter irt of the ſaid nrſt Rule. . 


} 


wo 


| IS. | " Menfuration of Solids. Fart II. 
Again, to prove the ſecond Rule. | 
<|- 2=D——& An} Poke nas 


then 2 bo Ebi bythelat. 
. Tg? | xx=DD_2 Dd +44 
zF 
— 2 N 77 5 . 
3 23 7 
3 "D4=— or DLC xx= 
55 — 


31H 6 ba- 5 xx: xH—F, the abu abAb. 


14 Which in Words is thus : 
roche Regtangle of the Sides of the two Baſes add one third 
Part of the Square of the Difference of the ſaid Sides, and mul- 
the Solar the Sum by the Height of the Fruſtum, the Product is 
of the Fruſtum. 


1 Contents of Fruſtums, (all bur the Baſes) are 
of T ſo many as the Fruſtum has Sides. 


— e ſquarcF a abAE inthe laſt Figure is compos'd of four 


Trapeziums, having the rwo upper. and alſo the two lower Angles 
equal; if therefore the Trapezium abAB be cut in two by the 
Lane CP, and the two Pieces laid together, the Line b B upon 
the Line a A, the narrow End of the one to the broad End of 


other, it will form a right- angled Parallelogram, as is plain by the 
Figure annex d; the Parallel 


ogram DCEP being equal to 


cauſe the Side Da is equal o 
PB, and EA is equal to a C. 

Therefore, to find the Arca 
of the Trapezium, add half 


A B, an it makes D Cor P; 
which multiply by the Height 
PC, the roduct is the Arca of 
the Par llelogram D CEP, 
3 | equal to the Trapezium; 
7% abu; then, iF that be mul- 
1 N tiply'd by ine amber of Tra- 
eum, the krodact will be the taperficial 2 c< the 


the Trapezium a bAB; be- 


the Side ib to half che Side 


D 1 a 


ay * as 


my wy 


OD -» 


Chap. 2. Menſuration of Solids. 159 
- Fruſtum, wanting the Baſes. Or if the whole Perimeter; of the 


ca 
Af: the Sum multipiy*d by the Height, the Product will be the 
ſuperficial Content of all the Trapeziums at once. | 


NOTE, That half the Sum of the Perimeters, ſhould be 
multiply d by the flant Height, up the Middle of one of the 
' Trapeziums; but in the foregoing Examples I have mulriply d 
by the Perpendicular Height, becauſe the — way te- 


rr een 


6 VIIL. Of the Froftum of a CO NE. 


's - FRUSTUM of a Cox x, is that Fare which remains, 


when the Top-End is cut off by a plane Parallel ro the 
* Baſe. To find the ſolid Content, the Rules ate the me 


in Effect as for the Fruſtum of a Pyramid. | 


RULE I. 


To the Rectangle of the Diameters of the two Baſes add the 

uares of the ſaid Diameters, and multiply the Sum by 78864. 
the Product will be the Triple of a mean Ateaz Which multi- 
ply'd by & of the Perpendicular Height, that Froduct will be 
the ſolid Content. 


_— 


Or thus: Multiply the Area's of the greater and leſſer Rafſes 
together, and out of the Product extract the 1quare Root, aud 
add the two Area's md ſquare Root together. and multiply the 
Sum by one Third the Perpendiculac. Height, che Produ@ is 
the ſolid Content. 


« * 


NF 


T- the Rectangle of the greater and lefler Diameters, add 
one third Fart of che Square of their Diſtetence, and multiply 
85 | | £gq 


ter Baſe be added to the Perimeter of the leſſer Baſe; aud 


* 
- 


90 * *. * ; 


4 2 — = 
* 6 4 4 OE _ 


Menfuration of Solids Parr II 


© the Sum by. 7254, the Product is a mean Area; whick multi. 
yd by the Perpendicular Height, the Produ is the Solidity. 


_ Example. Let ABCD 

de the Fruſtum of 2 
Cone, whoſe greater 
Diameter C D is 18 
Inches, and the leſſer 
Diameter AB 9 Inches, 
and the Length 14.25 
Feet, the ſolid Content 
is requir'd. 


_ Multiply 18 by 9. 
and the Product is 152, 

and the Difference be- 
tween 18 andy, is 9, 
whoſe ſquare is 81. a 
third Part is 27; which 
add to 162, the Sum 
is 189 3 this Multi- 


ply'd by 78564, the 
is 148.44 ; 
which divided by 144, 
the Quotient is 1.03 
Feet, the Area of 2 
mean Baſe ; which 
multiply by 14.2 5 Feet, 
the Height, the Tro- 
5 | | duct is 14.6775 Feet, 
1 . che Solid Content. 


Or dus, by the Biſt ule. 


. _ The —_ 18 (the greater Diameter) is 324, and the 
Square of 9 {the lefler Diameter) is 81, and the Rectangle, 6: 
ProduR& of 12 by 9, is 162; the Sum o theſe three is 567: 
which multiply'd by .73 54, the Product it 445.3218 ; Which di- 
vided by 144, the Quotient is 2.09 Feet, th* triple Arra of a mean 
Baſe ; this multiply'd by 4-7 5 Feet, (a thu 1 Part of the Height 
and the Product is 14.6775 Feet, the Solilicy, the fame as be- 


dee 


* , | - | * 1 — * : | 
Chap. 2. Menſuration of Solids. 16 | 
2 — — a 8 . — <unucnonsy.Afguns 


see the WORK #1 


3 


15 18 from 28684 
1 9 ſubtr. 5 189 
& 
| 9 rem. I 
Add 1 6Y ; : 

E a —— | 735+ 


oe, p nt oe. ein, . add. 
we 1 
oc 
do 


— ese sees 
27 a Third. 144 boy 


Hei t 14.25 Feet. 
3 | ye 1.03 Feet. 


| a_ 
5 ä 1425 9 
| | 


Solid Content 14.6775 Feet. 3 't4 


324 the Square of 18. | 
„ 162 the Rectangle. * 
| | $1 the Square of 9. . 


—— 


$67 the Triple Square of a mean Diameter, 


+7854 
$67 
$4978 
47124 
39270 


% z 


ns- sis (%%, Ä 22 
—ů Es ud of the Height 
1332 — 
— 1545 
36 2153 
1236 


The Solidity 146775 


Me nts ge. WS. OT 
1 
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r — 2 


| 4 * : 
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5 >» 6 


— 


To find the ſuperficial Content. 
© c 


By Chap. I. Se&. IX. Problems 2. you will find the Citcumfe 


rende of the greater Baſe to be 56.5488, and of the jeſſer Baſe 


23.2 7443 the Sum of both is 84.8232; the half Sum is 42.4116 
which 3 8 by 14.2 5 Feet, and the Product is 604. 36, C. 


- Which divided by 12, the Quotient is 50.36 Feet, the Curvc- 
Surface; to which add the Sum of the two Baſes, 2.21 Feet | 


the Sum is. 52.57 Feet, the whole ſuperficial Content. 


, 


__ — — 


SR 


2 — 


angled Pyramid, call da PRxISMO T D. 
whoſe Baſes are Parallel one to another, 


But diſproportioual. 
bend nn Tee L E. 


942 a 
8 
the Product. 


Then, to the leſſer Length, add half the greater Length, and 
multiply the Sum by the Breadrh of the leſſer Baſe; and add 


| this Produ&t — Produdt reſerv d. and multiply that Sum 


by a thixd Part of the Height, and the Frodu® is the ſolid Con 


— 


| Example. 


— * 


: SES 
4 


90 IX. J meaſure the Fruſtum a res- 


| 1 d the 2 A half che leder Lengrh, | 
2 X42 — the Breadth of the greater Baſe 
. and | | . 


k 4 TY TY 
2 4 ws 8 U 


2. — pM — * 3 0 r 55 


— — — 2 8.3 . 1p 3 oo ty 


—— 
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— 


Example. Let ABCDEFGH be a Priſmoid given, the 
Length of the er Baſe AB 38 Inches, and its Breadth AC 
15 Inches; the Length of the leſſer Baſe EF is 30 Inches, 


and its Breadehs O_o Feet 3 the Did 


Content 1 15 tequit d. * 


To the greater Leng AB 38, add half EF the leffer 
25, the Sum is 533 Which multiply d by 16, the greater 


and the Produtt is 848 3 which reſerve. 


Agin To. BF 10, add half AB 19, and the Sum um is 493 


which . Wa, (he lefſer Breadih E G) the Produ& is 


$83; to Which add $48, (the reſerv'd Product) and the Sum 


is 1436 5 Which multiply a 15 2, (a third Part of the Height) | 


and the Product is 672 ; divide this Product by 144, aud the 


Quotient iS 19-9+ Feet, L121 


* * ; © 33==AS 


"re 


"Menfararion 2 Solids "Pare I. 


SOS 30=EF 
aa. . 19== half AB 


Jo prove this RULE. 


3 Rules, thus; Let 
2 ae H the leſſer Bale; 
to be cut thro? by the Lines ac 
om. Bottom, ſo will there be 
a Parallelopipedon, a- 
its Baſes equal 70 
| its Height 6 Feet. 
e. dal to the Height of 
yo — f the 
30 1 
Faſe) by 12, (the 
Breadth thereof) aud 
the Product is 2603 | 
whieh multiply'd by \ 
the He ghi 6 Feet. ard 5 


fro | 


"the Produs is 2160. 

whoſe Baſes are abEF, and GHed; if theſe 2. 

together; the thick End of one to the thin End of che other 
they will compoſe — Parallelopipedon ; which to mea- 

ſure, ly the | Breadi 2, and 
the Produtt is 60.5 Whic ight) the 

Ei 360. Toon Eg 


Fart of the Height) 
(beriale there wee four of 2X; 
add all theſe together, and the q and r 144» 
Wc which ae the 


. Rule to be true, - 
- | ; . * ok | Mil 


p->% « 
12 30 Fo. EY” 
30 = 4+ S 7 
can -— —— — 
360 vo | 48 — 
8 Cc "= —M 2 
2169 l 254 1 * 
5 i $5 | 260, 3 40 E200 „1 27 ; 3 
; T 7 |. 288. MN $3573I6544 IoSIIGEHHT 07 "I 
- 6, . 2 
1 
2 | 244)2872(1994- Hart, the whole Cage. 
, | ——— 18 | i@ 1 be = an 
o 62S 5 of eme Rane vo 
t 1360 2x ii Ene T 
} 40 :: rife pn neared nana & 36 S000? 
C —— 221 r Frei N þ 


„ f,<q vw 
AJ 


PD OT IE — — 
: * — — 9 EI = 7 
* » 2 q ö 2 0 * 


* 


| 


; = — Solids _ PartTt 


.. al. 


per © 
1 


E fad the ſuperficial er | ; 


C 
7 b 
Half the Perimeter of the Baſe is 54, and half the * 
Perimeter of the leſſer Baſe ig 42; which added together, the Fr 
: 96; Which n Na by s, (the Height) the Product 13 th 
- Divi by 2, the Quotient is 48 Feer: 0 m 
'o Baſes 6.72 Feet, and the Sum is ar 
. is 
fix 
.. 
tu: 
ZY 
| IF 1 xXDrOMD; th 
; that is, a Fruſtumof aCo N  bavin; hat: 
its Baſes mae to each "nn kn | ®$ 
unlike. £ wu 
| (the 
2 8 3 a | _ ame 
| ; Ss 1 i refer 
the longeſt Diameter of the greater Baſe add half (tue 
longeſt Diameter of the leſſer Baſe, and multiply = we | 
1 of the greater Baie, =. x 
the mult 
mult 
—— 4 d Diamerer of the leffer Baſe add half the 4918 


Z ama Baſe. and multiply the Sum dee 
the leſſer Baſe r e Prod. 1 

— oF rhe and that Sr n will be the . 

4 mean Diameter; Which m 1d by .78 54, 25 

that Produ®t multiply'd by a third Fart of ihe Height, the Pr 

duct is the ſolid Content. | 


Exampi: 


+ a_ 


lower Baſe) add 13, 


half rhe Diameter of 


the leſſer Baſe) the 
Sum is 57 5 which 
multiplyd by 14, 
(the conjugate Di- 
ameter of the grea- 
ter Baſe) the Pro- 
duct is 798: which 
reſerve. Then to 26 


(the Diametet of che leſſer 


2 % 
* : 
* 
8 # 
- 9 * 
4 5 
, 
” i : 2 * 
- 


Fl 


Baſe) add 22, (half the tranſverſe Diame- 


ter of the greater Baſe) and the Sum is 48; Which multiply'd 
by 26, the Diameter of the. leſſer Baſe) the Product is 124$3 to 
which add the former reſerv*'d Product, the Sum is 20463 which 
multiply'd by .7$54, and the Produtt is 1606.92 4 ; which 
multiply'd by 3, (a third Part of the Height) the Product is 


4820.7252; which divided 


the ſolid Content. 


2 


by 144, the Quotient is 33.47 Feet, 


2 — — 2 — 


Part II. 


= 37 


os Menfuration of Solids. 


. 


© $eeche WORK 


1 
: — — 751 


. 48 Sum. © 
26—=8- ->- 
FO IS 


1248 
798 Add. 

? — 

2046 

2771254 

4 . —— — —— — — 8124 
10230 
16368 

14322 


— 


* 


1606.9284 
3 


7 "TM 


144)4$20.73[52(33.47 


500 


110 | 


that ſerve as a ſufficient Proof of this, if what has cen 
CO — bc well coated . 


To find the ſuperficial Content. 


th | f - | ” 
: + the Periphery of the Ellipfis 97.41 add the P y of 
5 the Cade $1.63, and the Sum 15 179.09, the half chezco! 
25.545, multiplyd by 9, the Frodud is 605. 90 5; Which dir 
ded by 12, it; Quotient is 67 16 Exe, the Carve surge 


reale 


This Rule being the fame with that in the laſt Section, the Froo! 


Chap. 8 Menſuration of Solids. 2 169 


| Area of the Ellipfis is 3.36 Feet, and the Area of the 
2 both which added to the Curye-Surtace, the 


Sum is 743. Feet, the whole 922 


40 aS nE or GLo B Be — 


8 2% ts ab , every 
Part of. whoſe Surface is. equally diſtant fr 2 Pouint 
within it, call d its Center; it ma de conceiv'd to 


75. K U E. 


7. | Kukiply the 4 or Diameter into the Cireamference, 
the Product is An Superficial Content; which multiply by a fixth 
* Fart of the Axis, 1 is the Solidity. 


2. Or . As Te to 11 + fo is the Cube of the Axis to 


the ſolid Content. 


3. Ot, As x i; to 226: o is the Cube of the Axl to the | 


6134 Content. 


Exampie 


te farm'd by the Revolution of a Sem icircle rund irs Diameter 
r this is 3 | * 


TORT 


Mienſuration of Solids. 


Axis is 20 Inches 
then the Cucum- 
ference will be 
62.832: Thea, 
by the firſt Rule, 


cumterence by 
the Axis and the 


ay way which 
35 the ſupexficial 
Content in Incl 
es; take a fixth 
Part thereof, 
which is 209.44, 

| | | | {becauſe an cx- 
act fixth Parr of 20 cannot be taken) multiply that fixth Fart 
by 20, (the Axis) and the Product 15 41888, the Solidity in 
Inches. Or, if you multiply the ſuperficial Content by the Axis, 
and take 2 fixth Part of Product, the Anſwer wall be thc 


Or thus, by. the ſecond Rule: 


The Cube of the Axis is $000, which multiply'd by 11, the 


Product is 8300 Which divided by 2 5.- the Quotient 8 4122 


the Soliwul: 7 


Or, by the third Rulc: 


If the Cube of the Axis be multiply'd by. 3236, the Pre 
duct is 4t 88. the Soiduy, the and by the firit Way. 
M nd 4145.8 by 1728, the Quoiicnt 3s 2.434 Feet. 


| Part Il 


multiply the Cu- 


Product will be 


22 


_—_— 
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62.532 
| 20 ; | 
6)1256.540 the ſaperficial Content. 
7 
209.44 a fixch Part. 
| 20 | 
| 4188.80 the Solidity in Inckec. 
AS21:11:: $000 
1 
21)$8000{4190.47 the Content 
40 
190 
100 
160 
— 
T3 


% 


As 1 236 : ; $009 
I $000 


5 of 


1728)4138.8000(2.424 Feet, the Solidity. 
7328 
4150 
7040 
— — 
128 


NOTE, If the Axis of s Globe be 1, the Solidity will be 
3 and if the Circumference be i, the Solidity will >< 
016387. | "on: on: 


Ny Scale and Compaſſes. 


Extend the HC ompaſſes from t to 20, (the Axis) that Exten: 
turn d three umes over, from .5236) will at the laſt fall up- 


0) 4138.8, the ſolid Content in Inches: Or, Extend the Com 
M 4 fates 


— — cx 
ay by 4 4 r 2 — —— * 
- — . — — — * 
: 8 


4 
| 
4 

= 


1 — — — — 5 1 0 — — — 
* N ** WY p * q hy * a; _ 4 * Py 
ad. > 1 . * CS 3 * 4 


— a | - —— 
paſſes from 1728 to $000, (the Cube of the Axis) that Exten 
will reach from. 3236 to 2.424, the ſolid Content in Feet. | 
| WO WY | | egy 
nel a . , 
Extend the Compaſſes from f to 20. (the Axis) that Ext; wh 
(turn d twice over from 3.14165) will at laſt fall upon 1256.5.. 111 
the ſuperficial Content in Inches: Or, Exrend the Compaſic. | 1 
from 144 to 400, (the Square of the Axis) that Extent W | the 
reach from 3.1416 to 3.72, the {uperficial Content in Feet. = ma 
| 7 | LETS 5 | the 
| | the 
DEMONSTRATION. | Tri 
8 | be 
? _ Every Sphere is equal to a Cone whoſe perpendicular . 1 p 
= > the Radius * Sphere, and its Bale, a Plane, cqual to a! a 


For you may conceive the Sphere to conſiſt of an infinite Nui 
ber ot Cones, whoſe Baſes, taken all together, compole d 


Surface, and whole Vertexes meet all together in the Center ot "i 
the Sphere: Henoe the Solidity of the Sphere will be gain'd, by . 
multiplying its Surface by = of its Radius. | | W 
= 80 
& B | Let the Square 
| * | — | ABCD, 4 ch 
| , | : | — . — and the | 
f * 2 2 ig angled Trian- 
4 | — — pos'd all three to . 
* 5 | NG H | revolye round the | 5 
E E : wn Line BDas an Ax- | Se 
| F | | is; Then will the 
'N Square generate - ip 
Cylinder, the Qui | 
drant an Hem! *t 


ſphere, and tho Tri 
angle a Cone, allet 1 
the ſame Bale and 

D Altitude. 


1 ten & 1＋ 
1 * m 4 W 
h 45 


C 


Then the Square of Ef Hr —-N) n 


— Dun Gu And fince Circles are as the Squares of thei: 


„ rs dS 


1 — — 
F 4 * 
7 s 
* „ 4 . 0 | 


co 


„ (by Endid 1 2. 2.) the Circle mace by the Revolut: 
Ga bf in maſt be equal to both the Circles made by the Ne 
tons of FH and CH. | 


ps 5 


* 


— ts oe nee 2 — —é— 4 * 


un . COOOOOO __ bs b _ 


A. 


volving Semicircle, de calPd S, and 


—— 
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| f you take the Cirele made che es Par i 
both, there will remain the Circle made by the Motion of GH, ' 
equal to the Ring deferib'd by the Motion of EF And thus it”. 


wil always be, wherever you draw the Line EH or 1. S* 


= 


Therefore the Aggregate, os Sum, of all the Rings made by 
the Revolution of EF's, muſt be cqual to that of alli the Circles 
made by the Motion of GH's, C e. the Dilh-like Solid, form's by 
the revolving Rings will be equal to the Cone, form's by the 
the Revolution of the GH's, hich are the Elements of the 
Triangte ABD; chat is, the Diſh-like Solid, will be as the Cone, 


7 of the cireumſeribing Cylinder, and conſequently the Hermit 
phere muſt be 3 of ir: Wherefore the Sphere is; of the cit 


. Cylinder. 


x het fs Sphere be rc. the Diameter 
will be zr; let the Surface of the by 
— Cylinder, orm d 


by the Revolution of 2 A C == 2r == Diameter, be call'd £ 
Wherefore, in what was juſt now prov'd, CO for the 


solidity or the — in this Notation, will —. aud put- 


ting e qu raference of the Baſe, 280 Peri- 
phery of a great bY the 4 the ——— of che 


82 
a 3 „* 


Cylinder vill he al alſo — will be the Ates of a great 


Circle, (by yert-Tx-of Chap L. Problenre:}-ond-this multi 4 


by zt, mates- uc. which. is the nee Op of rhe Cyblnder, 
Sect. v. of this Chapter. Now. ſince w 


Rem — EIN + > 4 Wo vimns nas toi Rt, ae, 


to the Curve-Surface of the. Cylingler, - — . ſubſtituting ſ for 


— will be alſo to the _—_— of — . Now, 
r 
* 8 > 2 
18 if oa +: | 


— __——_— 


| pany pag ee 


Wherefore —— 160 that is, die — by y. S the Sur · 
face of the here, is equal to the re · Surface of the Cpl 


der 3 1e („linder was 246. 


— 1 
r 
8 

n 


an o 
" * _ . 
* * A nt, 6 ER 
n * * . un. 
e 1 —7 8 — 
3 ng F 3 * 


— equattg 2e = 


a 
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dhe Area of the Surface of either Sphere 
vou muſt multiply the Diameter (Sat) by the 
| — 82 of a great — of rhe Sphere, or by the Peri- 
IC 
Phery of the Baſe. From this Notation alfo , the Area of a 
ps | 3 : | 2 
great Circle of the Sphere, is plainly * of arc, the Surface of 


the Sphere; that is, the Surface of the Sphere is le of 
the Atea of the grearelt Circle of it : 9 


Wherefore. to ze, the 3 of the Cylinder, aad 
Xx, equal to the Arca of both its Bates, you will have 3rc3 which 
Mews you. that the Surface of the Cylinder (including its Baſes) 


3s the Surface of the Sphere as 3 to 23 or that the Sphece is 7 
of the circumſcribing Cylinder, in Area as well as _— 


c ESL nome tha Sphere to be = of the 8 of the 
* ne * LEMMA vi aloregoirs thus: 


A 


Let AGB ent the Hemiſphere, and AIK B half the 
Cylinder; then, if the Semidiameter G H be divided into fix e 
qual Parts, and Lines drawn tel to A B, the Diameter, the 

es of the Semichords, ab, cd, cf, &c. will be a Series ot 
Numbers, whoſe greateſt Term AH : a ſquare Number, the 
other differing by odd Numbers; that is, AH is 36, kl 35. gh 
| - 32, ef 27, cd 20, ab t1: But an infinite Series of i ch Numbers 
mi rroportion to an infinite Number of Terms equal to the 
greateſt, as 2 to 3. And becauſe the Hemiiphers is — 


75. 


of an infinite Number of Circles. whoſe Diameters are the 
Chords of the Semicircle; and the half Cylinder is compos'd of 
an infinite Number of Circles, whoſe Dlameters are equal 
to the Diameter of the Semicircles AB; therefore the Hemi- 
ſphere is in Proportion to the half Cylinder; as 2 to 3; and, don 
1 equently, the Whole „ HY; bears the — une to the 
whole Cylinder. | | | 


That the Superficies of every 2285 — i equal * time 
the Area of ir greateſt Circle, is alen prev & 


The Solidity of the Sphere i is conſtituted of an infinite Num- 
ber of Parallel Circles (as is aforeſazd ) Kerr ea the Su- 
perficies of the Sphere will be comp TW the Peripheries of © 
thoſe Circles which conſtiruce its 


NO 1 E. e O — 
Circle in general: And if any two Letters be join'd to it, thug 
© AB, Gr. then it denotes the Arca of ſuch a Circle a a 
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. — 6 OE TDPAY 


4 


two Letters repreſent the Fadius of. [. 
it 
is 
T ly 
4 
2 „* # 5% 266 : a 
8933 9 | 
45 jb 
| 4 
i 4 1 
| 4 
$ 2 
4 


Let D==TS, the Axis of any Sphere; then, according to the 
Property of a Cucle, ir 


nad 
= ” 


will 


* 9 


that i iy: f 1b DD bz 
therefore 3 DXx.Tb— GAH. 


Dx Td=OQOcT. 


D x Tf = OyT. 


and If 


<Henee it is evident char: the Series U aT. Der. 


DOyT. Sc. are in the fame Ratio with Tb, Td, Tf, 
Cc. viz. are in arithmetical Progreſſion : 'Whence 
it foflows, that the) ST=to the Sum of all rhe 


Gir Jes Feri pheries herween Tand b. 


And OeT= the Sum 'of all the Circle 5 Peri __ 


e T d, „ 


* Conſequently. . that the © AT= the Sum of all 
the Circle's Peripheries, included between T and 
C; that is, ©AT = the Superficies of the Hemil- 


| phere. 


And 1 ge OTC=CAT. and U AC 


is equal ro TC; therefore GAT 2 DAC, is 


the Superficies of the Hemi ſphere. - 


* Conſequently, 04 C will be the betete ind 
the whole __ Which was, Cc. 


SOL IU N. 


From the Method here uſed in proving the whole 
r it will be eaſy to find the Curve- Super- 
ficies of any Fruſtum, or Part of a Sphere, that 
is- cut of by a right Line. or Plane. wiz. ſuch as 
the Fruſtum a Tm in the laſt Scheide, whoſe Curve- 
Surerficies is ©2T, as above. Therefore (decauſe 
Gab+0 Tb Ba) it will be Gab + OTb 
= the * of that Froftum. 


Bur 
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— — — — - 


Aab Tb ger. G. 1. 470 


z 


— — — 
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But if the Axis TS, and Height Tb of the Fruſ- 
tum, are given, then ir will be TS x Th = 0 
aT. as in the third Step above, which gives the 
Proportion ot Theorem following, viz- -7'4 
As the Axis of the Sphere: to the whole Saperi- 
cies of the-Sphere: : ſo is the Height of any Fru- 
tum : ro its Qurve-Superticies. 
To which, if there be added the Area of the Fru- 
ſtum's Baſe, the Sum will be the whole Supericics 
of the Fruſtum. | OA) 


That the Senj of, every Sphere is tes Thinds of its Cine 


ſcribing Cylinder, may be thus prov'd. 


| According to the Work above, it appears, that 


Cab. Oed, Oyf, Cc. do conſtitute the Solidity of 
the Sphere; and that DaT, QeT. QyT. &c. are 
$4 .- aSeries of Terms in 

Arithmerical Pto- 


ing the great 
Term, and TC rhe 


therefore © AT :<< 


the Series, by Lem - 
ma 2. 


And becauſe 0g 
Del TG Oed. 
T — OTf=nyf. AT -TC O AC, &c. 
wherein 10 Th, OTd. A Tf, Sc. are à Series of 
Squares, whoſe Roots Th, Td Tf. are in arithmeti- 


cal Progreſſion; QTC being the greateſt Term. and 


TC the Number of Terms; therefore ©TC x : 
TC= the Sum of all that Series, by Lemma 3. 


greſhon, 0 AT be- 


Number of Terms; 


ICC the Sum of al [| 


E een of S r. 5 


Conſequently, OArx +4 TC —@TCx? x C= 
| the Sum of all. the Series Gab Oed, © 'f Cc. 
Which conſtitute the Solidity of the hatf's; Sphere 
ATG. Fut D = =2TC the Axis of the Sphere; then 
2 D FTC, and 45 DSA IC. And becauſe 0 
I. AT=:OTC, thaetoreQAT= Gi ICs. 5708DD; 
and 1.5798 DD x; D=e.3927 DDD. 
Again, OTC Xx TC=<c.7854 DDx 2 D=.1329 
DDD, then 9. 3927 DDD—0.1309 DDD, = 0.2618 
DDD, the Solidity of the half Sphere. 
Conſequently, o. 26 18 DDD Xx z= .523s DDD, wilt 
be the folid Content of the whole Sphere, which 
is equal to 3; of rhe Cylinder; rhe Diameter of 
- whoſe Baſe, and alſo its Height, is = D. 
For o. 7854 DDD = the Solidiry of the Cylinder 
by Sect. * Bur of $7854 DDD = 0.5236 DDD, 
E before. 


1 

"7 

8 1 * 

5 . " 
1 1 


2422 MR 


2 e 


ia Dn, mt oo 


— E 


From this Demonſtration it will be eaſy to de- 
duce or raiſe Theorems for "finding the folid Con- 
tent of any Fruſtum of a Sphere, as Im 1 in the lai? 
Figure. 

- For we there fuppoſe the Pd Im to be 
conſtituted of an infinite Series of Circles, which 


hae the ſame Ratio with all thoſe Circles that con- 
ſtitute the half Sphere. 


Therefore i: follows. that GAT x. Tb: — ©bT 
* Tb will he the sum of all the Circles inter- 


cepted between T and b; conſequenuy it will be 
the Solidity of that pruſtum. 


And becanſe U +b-þ GO Th=aT; re Dab 
+OTbrZTb: —© Th x4 Th= the solidity. let 
Cab half rhe Diameter .of tl.e Fruſtum's Baſe; 
= Ib its Height; and = the Solidity of the 
Fruſtum. Then Fab—;. 416 « cc. and © Tr==;.1415 
wa 


« why 


— . FEED a ks toad. mm 1 . 0 " wy — 4 
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3-1436cch<þ3.1436hhh— 3.1416hhk 
hh; conſequently, —— ts cm A 
1 . 
Which being reduc'd, will become 3cch ＋ hh o.5235==x$; 
which is one Theorem for finding” the Solidiry of the Ftuſtum, 
and may be expreis'd in Words thus; £ 


If to three Times the Square of che Senndiamerer of the Nu- 
ſtum's - Baſe you add the Square of che Height of the Fruſtum. 
and multiply the Sum by the Height of the Fruſtum, and that 
Product multiply'd by .52 36, the Product wilt be the folid Con- 
tent. | «7 422. 


But if the Axis of the Sphere, and the Height of the Fruſtam, 
be given; then put D-== the Axis, h the Height of che Fru- 
ſtum, and c as beſete it will be D hxh — cc. . Di 
hh cc. Then will 3Dhh — zhhh == +cch + hhh 3 . 
ſequently zDhh — zhhh x 0.5235 8, the Fruſtum's Sol 
dity. Which is another Theorem tor finding che Solidity of the 
Fruſtum, and may be exprefs'd in Words thus: 


From three times the Axis ſubtract twice the Height ef the 
Fruſtum, and multiply the Remainder by the Square of the 
Height, and that Product multiply by .52 36, this laſt Produt 
will be the Solidity of the Fruſtum. | | 


c 5 


Exm>iz. Let ARCD be | 
te Fruſtum of a. Sphere; - 36 
ſuppote AB, (the Diameter 41 
e rinks Baſe) be Wo 
16 Inches, and CD op g 
Hieigmn) + Inches; the 8 
liduy :5 requiz'd. | 


ps 
— — —— — 
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45 vy the firſt Rule. 
EY th 3 
"I 
— e it 
64 Square of the Semidiameter AD, 
3 1 7 +3 
—ůů — ﬀ 
4 16 Add the Square of CD. „* 
— 5 
2408 
4 Multiply by CD. 
| | 
- 4 5 332 5236 
832 
—— 
10472 
4 35708 
- 44893 .. 
; Is — 
| | The Solidity 435.6352 
4 er 1 
| tog, you will fd the As cr. 
hoy þ 
$236 
8 2 
+ from 10472 
" Subw 1570 : 
- 41833 | 
Neem 52 The Solid Content, 
2 Mak. 16 Squaeof CD 7556 the ſane as before. 
312 
52 
Prod. 33: 


Ars moo. 


- 0% —ͤ—ä—ñ—b — —_ 
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4 to find che much Part, x, uſually 


Aten be ger 
all'd a middle Zong da ms 


te 
pos'd that am Nx. or 
(which is all one) that 


that bo — — CB CB; there 
fore it is En. that if 
twice the — aTm, 
be taken from the whole 
Sphere, there will re- 


A e Zone 


F 


But he e eee em ke nes ” 
how to raiſe a Theorem for the doing it. 


Firſt, . becauſe AC = yC = aC= TC. 
therefor=' it will be DA — {JCf —DOyt. (IAC 
— cd = Ded, A — cb = Cab; &c. 


Here. becauſe Q AC, OAC, Ac. r. att a 
Series of Equals, and Ch che, Number of all vie, 
Tetmes therefore” CAC x Cb = the sum of ll! 
that Sertes. pet Lemma 1. 


— 


Andttick. Ci. dib. r. beings Serfec'of 
Squares, whoſe Roots are, in arithmetical Pro- 
greſſion, beginning at the Center C, vie. o. Cf, 
C4, Cb, Sc. wherein the greateſt Term is ACh, 
eng the Number of Terms is Cb; therefore QCb 

Cb the Sum of all the Series, per Lemma ;. 


-Copfeguently. the © AC x Ch:— © Cb 
Ob S the sum of all the Series Oyf. © ed O ah. Cc. 
which do conſtitute the Solidiry of the Half Zone 
35 AC. : 

* And 


CO — Sh Era ve oe. . 0 4 4 oC es 
* * 


_ 


g ——— „ WH _ 
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| And becauſe ACC Ob- Kab. therefore SAC 
— @©#b = Cb. Conſequently O AC x. Cb: 
GAC+Oazb: x Ch © | 
— Cc T Oab: «105 


will be the Solidicy of the half Zone. 


* — 
* 
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put D= AG =2AC; x = am, and H= bB 
P 


Then OAC = 7854 DD. © ab = 78S Ax. And 

if we turn the common Factor 7854 into a Diviſor, 
1.27323, and then take the Triple of that Div iſor. 
viz. 3.8197, the Reſult of the Precedent Work 
will produce this following Theorem. 


x 2 DDT NES the middle Zone 5 1 
| c { 


- Which in Words is thus; To twice the Square 
of the Axis AG. add the Square of the Diameter o 
the Fruſfum's Bafe (am) and divide the Sum by 
3-8197, then multiply the Quocient by the Height 
or Thickneſs of the middle Zone. and the Pro- 

duct 2 be the Solidity of the middle Zone re- 
quir d. FE 2; 


Tunis is fo plain and eaſy, it needs no Example. 


COLE. 


= ——— — — . K : — — wc 99> 0 — — — —— 
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wm $$$$$:$$ $$$2SS$S 


XII. Of @ SPHEROTD. 


SPHEROTD is 2 Solid reſembling an To find the 
COTE * | * 


The CULE/ 
ee nt OUS of the gri Circle 


by the Length, and that Product multiply again by .5236 ; this 1 
| kit rrodack wil be the Solidity of the Spheroid. - 4 


Let AB, the Diameter of the 
Circle, be 33 Inches, and 


Co (the Length) 55 Inches; be i 
ee is W if 
" 
. {1 
25 
1 
| 
5 but t4 
43 cw Is 
"OE 00 'H 
998 359379 | f 
99 1758685 Ext io 
3 1989 289775 | | | | 


N 

ict | 
Ra 31361.92 29 the Solidiry. 1 
44 | 


_—_— "Menſu 


1 1 


— Ti Ss Part IL. 


„% one | onmp_—_  - —_ 5 > RRC 


- RES QSATAATSON. | 

* is equal to 7 of a 85 hole Baſe is 

* to che Kehrt Circle © of ed TIES ght e 
x 


3 


uppoſe the Figure NTnS\ 
in ** annex d Scheme, 


— 


| wha Rotation of the Semi 
iS TNS, about its trani- 
et AnieTS, 


Let Do rs, 


e Leng: 
of the Sphero and ti: 
Axis of us rib: 
Sphere; ayd the 


Diameter 48 a 
Z Circle he —_ id. 
— betas 98820 "NE o AL; 

Step. 3, Page119. 155 
Therefore it will be DD: dd:: U Ab: O@ 
But che Sum of an infinite Series of ſuch Circles 

Diameters are Chords) do conſtitute the Solidit 

(By Sed. XI) >, 

And the Sum of an infinite Series of ſuch Circles Ef" ab (v 
whoſe Diameters are Ordinates of the Clipe) do conſtitute the 
Soli dity of the y_—_ 

Therefore DD: dd ; : 0.52 36DDD: 0.52 36 Ddd — the Solid: 
of the Spheroid. 2 . 


But 0.5236 Ddd of the cylinder, whole Diameter iS 


= d. and Height — D. (Zy ect. v.) 

Now, from this P on betyeen the sphere and it, 
:afcrib'd Spheroid, it _— very ea to deduce Theorems fo: 
finding the folid Content, either of hs Fruſtum or middle Zone 
= any Sphcroid, | Laying the l fame Height with that ot the Sphere; 

Or, 

As the Solidity of the whole Sphere: if to the Solidity of th: 
whole Spheroid :: ſo is aay Part of the Sphere, to the like Far: 
of the Sphero:4. 


Ace 
— 


of "uf 


repreſenta Spheroid, form' 


0.4% 


5 _ n —ʒZ— ũ 
— — 4 — — _ 


—__ EG 
„ ERR > 6 är ——— —- a — „ 
1 3 S * F 


—— 
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— for Inſtance, ſuppoſe it was tequlrꝰd fo find the middle Zone 


A any. Spherbid. Ai i J5: anon . 5 2 3 
EMS | | 
2DD+ xXx | 
Then > ——— x H==the middle Zone of the Sphere. 


3.8199 | 
| 1 2D D xTI 24dH 
And 0.5246DDD: 0.52 36ddD: : — yy 3 
* \ 3.3197 3.1197 
xxdaff = | — 
1 — == the middle Zone of the Spheroid 
3.87 ES = | 
4 4 f i | \ , x<dd 
Again, DD: dd :: M: cc. Therefore , cc. 
| 35 DD 
wy xxdd H el 
_ Conſequently, — à2ͤ ——= 
DD oe 3.8197 
ddH 


' "3 , XX 
being taken inſtead of 


x H Which 


„chere will ariſe. 


: _  3.8$197DD 
3 1 z dd cc s 
This following Theorem, 3 H = the middle 


Zone of the Spheroid. 


NOTE, That 3.8199 =1.2732X 3. 2 
e eee eee 
XIII. Of a Parabolick Co N O v. 


: PARABOLICK Conoid is ſomething like an half Sphe- 
roid, having its Sides ſomewhat ſtraightet. It is gene 

| rated by ſuppoſing a Semi- Parabola turn d about its Axis. 
To find che ſolid Content thereof, this is 


N 3 15 T be 


 -x86 Menfuration of Solids. Part I 
The RUAE. ... 


che Square of the Diamerer of its Baſe by 5854, and 
N b — half the 3 that aſl Produd ſhall 


Let Ach be — 


z; Inches; 


364 9 1017. 8784 
7 iin 1. 33 
216 47124 30536350 | 
„ 30536352 
171 7, 
„ 2)33589 9872 
o 
— 71 Feet, the Content. | 
155562 | 
" 12429 DEMONSTRAT10> 
29 | | 
12096 
8 a KY The patabolick Co. | 
cg og void is conſtituted ot 
172 An infinite Number of 
: . Circles, whole Diame 
e ee oo +... eee 
3 * . tte Fatabola. Now, ac 4 
EE. - ' __.-_- gording x0 the Proper:7 ED 
24; | AB 
bs of every Parabola, will be SA; HO AO IE To the 
| } g Latas RecFzm, | Then 
FLEE - - 
1 


CSa x L Oba, 
Then<SexL=Ofe, 
Sy x LR, Cc. 
_ HereSaxL,&@K Li Sy; 
XL, Cc. are a Series of 
Terms in Arithmet. Pro- 
reſſion. Therefore Q 
ba. G fe, Ogy. Cc. are 
alſo a Series of Terms in 
the ſame Progreſſion, 
eginning at the Point 8, 


wherein O Az is the greateſt Term, and SA the : 


Number of all the Terms. Therefore A AB x < 
SA = the Sumof all the Series. (By Lemma 2.) 


Conſequenrly. © AR x SA = the Sum of all 


the Series of © ba, © fe, @ gy. Cc. which 


conſtitute the Solidity of the Conoid. Ta? 


Put D= 2AB, and H = SA. 28 

lid Content of the Conoid which is juſt half theCy- 

linder, whoſe Baſe is = D, and the Height = H. 
This being rightly underſtood, it will be eaſy to 

raiſe a Theorem for finding the lower Fruſtum of 
any Parabolick Conoid. | 

For. ſuppoſing k=1A. the Height of the Fruſtum, 

and p=Sa, the Height of the Part bSb cut off; then 
he p'= SA, the Height of the whole Canoid. 

neee 

Conſequently . —— S the Solidity 

8 


of the whole Conoid. Y 
O baxxp | 19 1 
And = c the Solidity Bf 


[ 


bet OW 1 
of the Pert cut a. © 
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Then .7854DD x + H= .3927DDH will be the ſo- 


- * * a 
at. at... ths mane. thee. a n 
33 


aratigng/ Soli ids. Part 70 


e XP= Ep, 


[The Solidity eſis: Froſtat 
But 7p : DAB: p: Nba. 
425” 4 3h4+p.: OAB::; p: © «> ha; 

2 Seren di de p. 

_ ba x P51 AB x p. Oba x= Oba >. 


Thereforeſi 


— | ==24- 
ET © OABXh=2F: —& hah. 


os os JOABXH A. hugs pry 
< — ETITE <> 4 bas = F, the Fru- 


1 t J 
122 


ere, 


1 


„ 


e and d be. the beer of the 
A 


* 


. . 5D 2727 4: x þ= rhe Solidiry of the Fruſtuin 
ieh n thus: 


— the umd of the Squares 'of the t and leſſer 


ff A | by .3927, and that Produd hy the Height of the Fru 
1 r W e the PI CO * 


4 XIV. 4 a  Parabolick 8 p. 1 N D LE. 


Fan aur Parable ſuppos'd to be mov d about its greateſt 


find we ſolid Content, this 5 


2X2 NASA Kh: +@&Bxp:—Oba cp 


will form a Solid call'd a N Spindle. 


s wn 1 . 
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The RULE. 


| Multiply the square of the Diameter of its greazeſt Circle hy 
yg (being — K. of 785) and that Produdt by its Length; 
laft Product is the ſolid Content 5 


Spindle, whoſe greateſt Diameter 
AB 99 3 Solidiry is 


Let ABCD be a Parabolick 
CD is 36 Inches, and its Le 
os ke: | 


36 1296 
216 e 
108 376992 
— 83776 
1296 Square 4188 
| _ 
548-86 $48 
99 
“K 3 
4885381632 1 | 
488581632 * 


1728)$3743.97952(31.10114. 


1903. 
1759 
3179 
14515 
0612 


— — 


„5 „ „ 


The ſolic Content is 31.184 Feet, 
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A Parabolick Spindle is conſtituted of an infinite Series of 
Carcies, whoſe Diameters are all ParaHel to the Axis of the Pa 
rabokz. 2s Oma. One, Opy &c. 

Tetus ſappoſe rhe Line Sp parallel to AB, Sc. g, * it hath 
_ city . Lines Lane Zu, FI Se. are a Series 


— 


y A e 


of Squares, whoſe Roots are in e ProgrefBion ; conſe. 
guearly their Squares, vis. fm, Dgn, hp, C.. will be 
a Series of Bi whoſe Roots will be in arithmetical Pro- 
— Whach being premis'd; we u 06 | 


. ED = ma. 
red | SA-—an = as | 
| 3 SA—hp 
4 ee + reins. 

2 G 2| 5 | ©SA—:SAxgn-! Ogn=One. 
= & 246 OSA—:SAxhp- Ohp=0 n 


2. In theſe Equations, the LI SA. SA CSA, being a Se- 
ries of > (ag and AB the Number of all the Terms; therefor « 
it will be {} SA x ABR the Sum of all the Series, by Lemma l 


2. Becauſe fm, gn, oo. c. are a 25. of Squares, wherein 
SA the greateſt Term, and AB che Number of all tuc 


Terms: 
2SAXSAXAB | SAAB 
Therefore — — — will be the Sum of 
| x. | 
"AP the Series by Lemma III. 


"CHAP 
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Chap: 2. Menfuration of Solids. 
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3. And the Ofm, Ogn, hp. Sc. will be a Se- 
ries of Terms in the Ratio of Biquadrars, as above, 


2A being the greateſt Term, and AB the Nember 


of all the Terms. Therefore it will be. 


3 
= the Sum of all the Series, by Lemma 7 


| Whence i ie follows, that OSA * 423 QSA X AB 
| 3 


GSAx AB 


5 = the Sum of all the Series of ma, 


ne, * py. Sc. | 


. : | 
That wu 4... I the Sum of all the Series, 
2) 

LU ma, Qne, Clpy, Cc. Conſequently $A 48 2 


=the Sum of all the Series of Circles, Oma, One, 
Opy. Cc. which conſtitute the Solidity of half the 
Spindle. pig of SAB. 

Therefore putting DSA, and H=: AB, it will 


be 0.41888DDH = the Solidity of the whole Para- 


bolick Spindle bSB, being 7$ of c.78;4DDH, the 
Solidity of its circumſeribing Cylinder. 

From hence we may alſo raiſe a Theorem for 
finding the Fruſtum. SApy, of rhe laſt Figure. 

For OSA being the greateſt Term. Opv the leaſt 
Term. and Ay the Number of all the Terms o 
Circles included between A and y. 


There- 


- „ — 
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an Menfuration of Sotids. Part 11, 
i ' 2SAxhp Uhp. 5 
FF 
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=: = 
Sam of all the Series, SA, © ma, Cen. 
| Ohp 


PP 3 5 
1X 3 Þi; OSA—jSArhp+ ——:xAy = 32. 


2 L 3; OSA—2SAzhp + -— = — 


: 17177 Ws... A220 
Bat © [fOSA=2$Axbp=Opy—Dhbp, per Sep. c. 
2 - -þ 1 | on Bs OT 
2— 628A = — — Opy + Opp. 
"4 FFC 
8 . Iz 

5 T&0þ:oSA-Hopr= +} Obp = — 


K 2 „ 1 Ay | 
Confeq. 1}: ©$A-@py—*®hp:x Ay x, the 
Sum of all the Series of OSA. Oma. One, Opy, 
which do conſtitute the Solidity of the Fruſtum 
SApy. Therefore, putting D= 25A, as before, 
C= 2py, x=:hp, and H=Ay, it will be 1.37 
5D .7z8#+.CC —.3141611 :* 4 H = the Fruſtum ; 
SApy. And if we make L=2H, then 1.5753DD-- 
Bec; EIA: * SL = rhe Double of thac F 
— 1 being the middle zone. Which in Words 
us : | | 

Muterply the Square of the greateſt Diameter by 
$-47c8, and multiply rhe Square of the leffer Dia- 
werer by 7g, and multiply the Square of the Dit- b 
ference of the Diamerers by. 3 1417; from the Sum 
of the tuo former Products ſubtract the latter Pro 
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rn | n , 
7 „ eee 0 1 * 44 * 


duct, and multiply the Remainder by one third d 
Part of the Length. and that Product will be the t 
Solidiry of the middle Zone regard; :- 3 
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FL o CARP ENTRRS Web 


HE Carpenters Works, which are meaſurable, are, Floor- 
ing., Partitioning, and Roofing; all which are meaſur d 
by the Square of 10 Feet long, and to feet broad; fo rnat 
one Square contains goo ſquare Feet. 


ith Of. . 


I a Floor be 37 keet Inches long, and 28 Feet 6 Inches 
broad, how many — of WY arc THEE in chat Room? 


Nalipiy 57 Feet 3 Inches by 28 Feet, 6 inches 0. Pro- 
duct is 163 1 Feet, . which dixide by--1 26 3, (thaszs danc yen 
ting off from the Produc w- Figures towards the righe: Hand 
wit a Daſh of the Pen} and the remaining Figures are the Qua. . 
tient, and the sig J cut of are Fect,. Thus, 1631 divided by 
120, by cutring off 31 from the right Hand ibercof, ihe Quan. 
nent is 16 S1uares, and 31' cut off, is 31 Feet. 


See 


Þ «2 * 
r 9 6 


ve the Work bchby Decimal and als by Fer and Tuck 
S | | 
** A ＋. 1 
dE, ＋ 3 
: — DD. 3 28 6 N 
23625 ? — : 
—_—_— " wn” : 
11450 114 * 
3 
ö ones | 1 
= ES 31 7 6 : t 
: r 16 Squares and ud cet. | 
PX 1 
FOTE, That.s is the Decimal for half'of any Thi 155 
— and . 125 is the Decimal for 
quarter; fo, in the Example, . z 5 is theDecimal of 3 . 
— — 2 quarter of a Foot; and. g is the Decimaf 
s Inches, becauſe 6 Cluckesis if. Foot. IQ, = 
Example 2. . Inches long and 47 Fee! | 
9 Inches broad, how many Squares ate contain'd in that Floor 
* * 2 {Sh 4775 X + | * * 45 : 
* if , ——_—_— * 5 : 47 9 | CC 
e 
N 14323 n 
. 23375 : ITY = 
FI 2 809 
2 564.6269 3 0 
N 23 6 
gz -* v4 * 6 
25 n > n 54 Feet. 


By Scale and Compaiits 


- inthe firſt Examplc, extend the Com -uſſes from 1 co 28 
— Extent will reach from 57-25 to 18 Squares and ncar a hure 


832 ſecond Example. extend the Compaſſes from to 47 


— Extent wal rec from 35 to 25 Squares aud above ar: 
S. * 


l_- —_— 2. - LS. + OO — i 2 . — << 


— 
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Chap. 3. Carpenters ork. 
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2. -Of Partitioning. 


* 


The Length and Breadth being multiply'd | 
duct is 1010.6 253 Which divide by 100, (as before is ſhew 


is 
and the Anfwer'is lo Squares 10 Feet; the Inches or Parts im 


theſe Caſes, are of no Value. _ 


12.25 | 3 
2.3 IM 
| — 3 
%%% LON” „5 a 
| 2450 | " ygo © 
9800 20 76 
—— — — 
10 10.625 10h 7 6 


Fut 10 Squares 10 Feet. 


Example. 2. If a Partition between Rooms de in Length 92x Feet 
9 Inches, and in Breadth 11 Feet 3 Inches, how many Squares are 
contain'd therein? | 4 1 


The Length and Breadth being mulciply's ragether the No- 
duct is 1032 Feet; which divided by 4 the Anſwer will de 
:© Squares and 32 Feet. 


91.78 F. L 
11 = 
18875 
18350 
9175 
9175 


r 


2012218 
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> 5 | | , RY R : 
* of Roofing. — 1 
I 
Workmen, that-the-Flatrof any- Houſe 
the Flas thereof, taken within the Walls, is equel- to | 
thie Meaſure of the Roof of the ſame-tiouſe; . bur ben 
the Roof is true d For if the Roof be more flat or ſteep F 
than the truc u » it will meaſure to more or leſs accordingjy. > 
Ch. K 
— i be 44-Fete 6 Inches 
long, and 18 Feet 3 — RI 5 
ing will cover that Houſe? | G 
; fe 
the Length and Breadth together, and the Product is V 


Multiply 
$12 Feer, n the half thereof is 406 Feet, which added to 
the Flar, the Sum is 1218 Feet; which divided by 100, the An- 
r 8 


8 SR —— 


— 2 : 3 18 o 
„ © -. © ——_—— . 
— 383 S 
—_ 5. 2D: ++ IST > 1 -£ $2 
ws SI | — © 11 162 
Flat 312.125 | 28 $22.7 
8 — t heElat $12. 16 
=" Ss Ws  - te haees 
sam fis 5 1 
Facit 12 Squares 1s Net. c 
B Scale and Compaſſcs. 7 
Fa * firſt Example of Partitioning, extend the Compatic: = 
from x to 12.2 5, that Extent will ccach from 6s to 10 Squares # if 4 
and one Tenth. mu 
In the ſecond Example. exrend the Compalſes-from I to 211.25, ton 
rbat Extent vill reach trom 91.75 70 10 Squares, and a little leis Val 
= third Part. | 8 


"= ; o 10 


— —— S =, 9-H 


Chap- 3. Carpenters Work, 0 197 
——— of Road extend the Compaſſes from r to 


18. 25, Mar Extene will reach 44.5 wo $12 the Flat; to which 
add the half thereof, and the Sum is 12.185 which is. 9 
18 Feet, . ESTES 


TIE ie veher Works W 263 hs ihe hs 
penter, that are meaſur'd by' the Foot, running Meaſure, 
that is, by the Number of Feet in Length 2 as Corni- 
ces, Doors and Caſes, Window-Frames. 9 Som- 
mers, Skirt-Boards, os 


— 2 TE: wands of Flooring, W 
ſur'd the whole Floor, you — deduct out of it the Well. Holes 
fot the Stairs and s; and in Partiti for the Door a 


Windows, cc. except (by Agreement) chey are to be included. 


NOTE :. In meakaring of Roofi , ſeldom 
ons are made for the Holes for the 
cancies for Lutheren-Lights and Sky-Lights; for 
Trouble to the hangs man the 


any Deducti- 
1 Va- 
they are more 
e Staff which would cover 


them Ste. 22 
ok Bt aha 25 b 


0 07 BRICKLAYERS Work. 


T HE Principal is Tiling, Walling, and Chimney-Work. 


* 


L 07 Tiling, 


Tiling is meaſurd by the Square of 10 Feet, * 
titioning, and Roofing were in the Carpenter's Work; to — 


between the Roofing and Tiling, the Difference will not be 


much, yet the Tiling wal be the moſt; for the 
| ſometimes will require to have double Meaſure for Hyps and 
| Vallies. When Gutters are allow'd double Meaſure, the Way is 
to meaſure th. Length along the Ridge-Tile, and by that Means 
| the Meaſure of the Gutters becomes double, ut is ulual alſo to 


O allow 


* Baa 4 1 3 
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Mfg, es. 
net 


=? 4 
37 3 
45 © 


4% #5 — 2 
— 
. 11 I 
- , l 
ah of - Ss . * hi” OY 
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if 44S > 


ple 2. . — wich Tiles, whoſsDeyth, 
1 the Allowance at the Eaves) is 35 Feet 9 
Inches, and 12 Feet 6 — 1 how _ 


n 


* 8 - 
ry — " of * 
- Þ 1 5 | 2 | : 
- 


y ET 
» 
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as eee 
F 3805 20 Inches 


Example x. r bene 
both Sides (with the uſual Allowance at the Eves, is 37 Feet 


5 Forts en . un e 


Thr 
1 F< bo 
35.75 


43.5 


158.125 


ulaply d Erne the 
— 2 —— 


15 Squares and 51 


—— go " — 19 — - +, — dg 1 
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By Scale and Compaſſes. 


In the firſt Example extend the Compaſſes from 1 to 37.2 5, that 

Extent will reach from 4 5 to 16 Squares, and a little above three 
ers of a Square. 8 

In the ſecond Example, extend the Compaſſes from 1 to 35.73. 

that Extent will reach from 43.5 to 15 Squares and «5 5 Feet, that 


is a lirtle abovt a half Square. 
2. Of Wallin g. 


Bricklayers commonly meaſure cheix-W ork by the Rod-ſquare 
of 16 Feet and a half, ſo that ene Rad in Length and one wa 


 Breadth, contain 272.2 5 ſquare Reet; for 15.5, multiply's in 2 


ſelf, produces 272.25 ſquare. Fest. But n eme Places the Cub 
rom is to allow 18 Feet to the Rod; that is, 324 ſquare Feet. 


And in ſome Places the uſual Way js, to meaſure by the Rod of 


21 Feet long and 3 Feet high; that is, $3 ſquare Feet; and here 


they never regard the Thi of the Wall, but the uſual Way 


is to moderate the Price according to the Thickneſs. 


But in Feland, they Meaſure by a Perch of 2+ Feet in Length, 
and one Foot in Breadth without any regard to thickness in 


the Meaſure. 4 3 
When you meaſure a Piece of Rrick- work, the hr dry 

to enquire by which of thoſe Ways it muſt be meaſur d re: 
having multiply'd the Length and Breadth in Feet together, di- 
vide the Product by the proper Diviſor, either for Rods or Roods, 
and the Quotient is ſquare Rods accordingly. . 

But in Exgland commonly Brick-Walls, that are meafur's 
the Rod, are to be reduc'd to a Standard Thickneſs, wiz. ofa Br 
and a half thick, (if it be not agreed on to the contrary z) and 
o reduce a Wall to SrandardThickneks, this is . 


| The RU LE. 


Multiply the Number of {uperficial Foet tha? are found to be 
contain'd in any Wall, by the Number of Half Bricks which that 


Wall is in Thickneſs; one third Part of that Product Gall be che 


Content thereof in Feet, r-duc'd to the Standard Thickneſs of one 
Brick and a half. | | 


_ Examplei. If a Wall be 72 Feet 6 Inches long, and is Feet 3 
Inches high, ud 5 Bricks and a half thick, how many Rods of 


Erick work arc contain'd therein when reduc'd to the Standard ? 
8 ; 9 2 : 19.37 


On 
r —_ 


1 . he — 1 Part II. 
ö F 19.25 Height. 


F 

: 72.5 Length | 
: $2523 IR 
5 9625 

: a : 3850 - 
; AE 5 13475 

: | = 255: WILI-CIS 

: : 11 

1 518635175 

4 273-25) $117.291(18 Bod. 
A — — 

1 - 239479 

* — — — 

2 eee 
E 22.61 


4 Rods, 3 Quarters, 12 Feet. 


272)5115{18 Rods. 


23595 


*):19{3 Quarters of a Rod 


3 Dr - RS ms We In ER ts 


= Ts —— — 
Chap. 3. Bricklayers Work. 
NOTE, That 68. os is one fourth Part of 272.25. 


NO F E, alſo, That in reducing of Feet into Rods, they ufu- 
ally reject the odd Parts, and divide only by 272, as u done in 
the ſecond Way of the laſt Example; fo the Anſwer, by that 
ſecond Way, is 18 Rods, 3 and 15 Feet, more by a+ 
bout 2 = Feet than by the firſt Way, Where it is done decimal 
a Thing very inſigaificant. * SE 


. If a Wall he 245 n Tad long, and 16 Fee: 


r 


s Inches high, and two Bricks and a half thick, Idemand how 
many Rods of Brick-work are contain d therein, when reduced 


to Standard - Thickneſs? 


3) 20270 
— — 
272)67 56(24 rods. 


ht 


1316 
_ 63)228(3 Quartersof a Rod. 
5 . 


Anſwer, 24 Rods, 3 Quarters, 24 Feet. 


A 
9-7 All cot ye eos 4 on IR * Fa 
. 2 2222 * 
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;  4&54 10 6 Anbwrer in feer 
Before I new how to work the two left iy 
| and Compaſſes, I will ſhew how to find proper Diviſors to fa 
4 cilirate the ion, becauſe it would be too intricate and te- 
- 1 — — w the 
> Aulc above taught. 


'To find the proper Divifors. 


Divide 3{the Number of half Bricks in r n+) by the Number of 

Bricks in the Thickneſs, the Quotient wilt be a Diviſor 
to bring the Anſwer in Feet. Bur if you would have a Diviſor 
ro give the Anſwer in Rods at once, then multiply 272.25 by 
the Diviſor found for Feet, and the Frodu@ will be 2 Diviſor 
which will give the Anſwer in Rods. _ | 


Example. Letit be requir'd to End a Diviſoe proper to reduce 
2 Wall of three Bricks thick. . 8 


Divide 3 by s, (the half Bricks in the Thickneſs) and the Qno- 
Dent i. 5. Which is 2 Divifor that will give the Anſwer in Feet. 
Then multiply 272.25 by .5, and the Produdt is 1 36.12 5, the Di- 
or which will give the Anſwer in Rods; that is, as 136-125 is 
to the the Lengrh of re Wall, fo is the Height to the Content 
in Rods. Or, as.s is to the Length, fois the Height to the Con 
tent in Feet. | 


| After the ſame Manner you may find Diviſors for any othe: 
f which you will find to be 2 expreis'd in the follow 
ig Ualc Table, = h 


Fn E . Ws 2 8 W * N bs 3 

d « h nn WY { * + . 

* . * $a, tic OO DUET 
1 . | * 


"* 


2 — 
4 : 
4 
# 
U 


* 


Wall. 


1 Brick thick 
x & half Brick thick] rx. 
2 Bricks thick 7s | 204-1875 
2 &half Bricks 5 1183.35 
{3 Bricks rhick 5 136.125 
5 Iz &half Bricks thick! 428 fl 116.671 
'4 Bricks thick. 378 | 102.0937 * 


Let the ſecond Example, aforegoing, be wrou 
Compatin where the Length is 245.7 5, the Hei 


icknels is 2 and half Bricks. 


* 


Extend the Compaſſes from 163. 35 (the tabular Number againſt 
2 and half Bricks) to 245.7 5, that Extent will reach from 16.5 w 


24 Rods and 8 Tenths. | 


= in, if the Length be 75 Feet 6 Inches, and the Hei 6 
45 1 254 half Pricks thith, how an Rowe tre 


Feet Inches, at 3 and 
contain d therein? 


by Scale and 
16.5 Ad the 


Extend the Compaſſes from 116.6786 {the inbular Number) to 
18.75, that Exrent will reach from 75.5 to 12.13; that is 34 


| Rod anda little above half a Quarter. 


In Britain it will be very proper and commodious, for ſuch as have 


trequem Oecaſion to meaſure Brick-work, to have inthe Line of 
Numbers little Braſs Center-Pins at each of the Numbers in che 
thitd Column of the above little Table, with a Figure to denote 


the Thickneſs of the Wall 


It a wall be 104 Feet 9 Inches long 


how many Rods are contain d therein: 


and 17 Feet 3 Inches highs 


9.7; 


- —_ a 19 #046 225.04. -- a4 <>; ———— 


-_ EOS ee. oa 


104.75 | F. I. 
17. 28 104 98 
— 11 
542377 1 — 1 
20950 728 
= = 104 
11111 _..clc 2 
| JS BS. 
$63) 1306-9375 (20, | — 
11 1806 11 2 
ue. 28 Rnods, 42 fert. 
| 25846: , 2 
: — . 
G 2 


2142 


the Floor, :$ Feet — 
that is id Fee: 


— 8322 


la Foot deep beings —— 
3. Of e 


our any Party-Wall being adioin d, then girt u about for the 
, andthe Height of the Story is rhe Breadth; che Thick- 
neſs maſt be the fame 25 the Jaums ate of, provided that the Chim- 


any t the V between the Floor {or Hearth! 
and the Mancle-tree, becauſe of e Gatherings of the Breaſtapd 
. to make Room forthe Hearth. jn the next Story. 
If che Chimacy-Back be 2 Party-wall, and the Wall be mea 
fur d by ie BE then you muſt meaſure the Depth of the two 
and the Length of the Breaſt for a Length, and the Height 
1 che Breadth, at the ſame Thickneis your Jaums were 
When you menkere Chimney-Shafes, girt them with a Line 
rr fot the Length, and the 
2. ſhall be your Breadth; And if they be Four-Inch Work, 
_ you muſt ſer down your Thickneſs at one Brick-work ; but 
if they be wrought 9 Inches Thick, '25 ſometimes they ares 
when they ſtand high and alone above the Roof) then you muf: 
account your Thickneſs one and half Brick, in conſideration of 
* Nn. and Pargetting, and Trouble in Scaffolding. 


Ir 


.T he Nenfurarion Part II. 


WOT E: Thar foch as ai Smny times K! 


"If e Ae wich- 


ney be wrought uprigit from the Mantle. tree to the Cicling, not 


r . . oo ft ao coo ih dd e 54 


4... 4 4% ad a4 aac oa wn oa&s ia. £4 a 


that hath a dou- 


r — ——— 5 — 
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Chap. 3. Bricklayers W 
in is cuſtomary, in moſt Flaces, to allow double Meaſure fo 


A g 


Example. Sup- 
poſe this Figure 
ABCDEFGHK , 
to be a Chimney 


ble Tunnel to- 
wards the Top, 
and a double 
be meaſur d ac- 
cording to double 
Meaſure. 


Firſt, I begin 
with che Breaſt- 
Wall IL, and the 
two es LK 
and _ which 
together are 18 
Feet 9 Inches ; 
then take the 
Height of the 
Square HE. 12 
Feet 6 Inches, 
which multi- 

lx d together » 
KN 


4 Inches 6 Parts, 
for the Content 


of the Figure Hu . 
FCH XK | 


Fo: the Square DaFb, the Length of the Breaſt-Wall and two 
Angles, is 14 Feet 6 Inches, and the Height Da 9 Feer; which 
multiply d together, make 130 Feet 6 Inches, for the Conteut of 
the Square DaEb, . 

Then the Height of die next Square 7 Feet, and the Length of 
the Breaſt- Wall and two A. 2les is 10 Feet 3 Inches; which mul 
tiply d together, produceth 71 Feet 9 inches, for the Content of 


— 
— * 
Nr 


- = 
* 
* 

— ” 


= — n 
umu » = 
«cw 


f þ 
LEY w 


_ 


. 5 


— * 2 5 Pe . 
> had » - 
. 4 4 
- 2 5 r 
LAN * «nt l —— 


te Square Beg, 


Ta 
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* The ger the nnn... 


the Height 6 Feet 6 + which multiply'd together, make 8 


Feet 4 Inches 6 Parti che Content of the 5 


The Depth of he Wade Fetter, that parts the Funnels, is 12 
Feet, and its Wideneſs 1 3 Inches; which nl tOge- 
ther, make 15 Feet, tent thereof. 


2 22 8 8 C3 


The wo R R bop 
: | 

2 — 29 : | ee 18.7; 
. 12 C = | 12.5 

"Te. = _— 175 * 
1 K+ 245 @ be. 9375 
==. © 1 5 3750 

| By PE | 5 | 1875 


272)1082(3 Rods 
p #1) 26603 Quarters. 


Rem. 62 Feet. 


Havi added the ive Products Bgether, and doubled the Sum. 
that le um is the Content of the Chimmey in Feet, accor- 
ding to double or euſtomary Meaſure; which Feet muſt be re- 
duc d to Rods, as was ſhew'd before. 

So the Feet in the foregoing Example being reduc'd to Rods, 
{the Thickneſs being ſuppos'd r and half Bricks) it makes 3 Rods 

3 and 62 Feet; that is, 4 Rods wanting 6 Feet. 
| is is all the Meaſure that can be allow'd, when the Chim- 
* ina Gavel, or Side-Wall ; in which Caſe the Back of 
the Chimney (here not meaſur'd) is accounted as Part of the 
Gavel ; but it the Chimneys ſtand by themſelves, as all Stacks 
of in great Buildings do, which, in fach Cafe, is all 
_ So and rherefore "yy to be meaſur u double on 
Si 


e eee, 


5 It. Of PLAISTER ERS Work. 


HE Plaiſterers Works are principally of two Kinds. + name. 

I ly. 1. Works lach'd or plaiſtet d, which they call Cie- 
ling. 2. Works r...der'd; which is of two Kinds, viz. 

apon Brick-Walls, or between Qu ters, in the Parntions be- 
tween Roonr ; all which are meaſur'd by the Tard quae, ur 


i. Of 


Square of 3 Feet, uh hich 1 is 9 Feet. 


— — — — —— — - 
a — — 43— — — — 8 —— —— — 
8 2 : * _ 
7 4 * 


'T he Menſuration of Part II. 


| i 
I. Of Geling. 
| If 2 Cieling be 59 Feet 9 Inches long, and 24 Feet 6 Inches 
broad, how many Yards doth that Cicling contain. 
NM 59 Feet 5 Inches by 24 Feet s Inches, and the Product 
5s 1463 Feet 10 luches s Parts; which divided by 9, the Quot:- 
em 162 Yards 3 Feet. N 15 : 
2 ys 59.75 
89 9 * 
24 6 - — 
; 29875 
236 „ 
3 3 85 11539» 
ad ta 6 — — 
1 © o 93.176 
1777 
By Scale and Compaſſes. 
Extend the Compaſſes from 9 to 39 Feet 5 Inches, that E. 
dent will reach from 24 Feet 6 Inches to 162.5 Yards 
p r i 2. Of Renger 7 Hg 
; Example. If the Partitions between Rooms be 141 Feet 6 Inch 
cs abour, and 11 Feet 3 Inches higa, how many Yards arc in 
— Maltipiy 141 Feet 6 Inches by 11 Feet ; Inches, and the Pro 
duct is 1691 Feet 10 Inches 6 Parts: which divided by 9, givcs 
| 407 . 


2 
— — — — tes nor — 


; Joyners W ork. 


14T 6 ED 147.5 
„ 11.25 
1556 6 | 7075 
WW 4 v 85 2830 

3 4 1415 

$)1591 10 ᷣ 6 1415 

x On ae Al 9159175 
Anſwer 176 7 — 
| 176.87 


Anſwer, 176.37 Lada 


Extend the Compaſſes from 9 to 141.5, that Extent will teach 
from 11.25 to 176.387 Yards. 


NOTE rx. If there be any Doors, Windows, or the like, in 
your Particioning, you muſt make Deductions for them. - 


NOTE 2. When you meaſute Rendering upon Brick-Walls 
you axe to make no Deductions ; but — ou — 4-4 
riug between Quarters, you may very we one Pare 
for the Qu Braces; and Imerftices. | 


NOTE 3. That Whiting and Colouzing are both m-alur'd 
dy the Yard, as Cicling and Rendering were; and as in Rendes 
e de Quarters, you deduct one fifth, Parr, ſe wn Whinng 

| Colouring you muſt add one fourth, or one fifth Part at leaf 

* 


* OSS OS 


( VI. Of JOYNERS Wk. 


IEC? do meaſure their Work by the Yard Square; bur 


in taking their Dime. ions, they differ from ſome others; 
for they have a Cuſtom, and tay, W+ onght to meajure where ear 
Plane touches Wherefore, in taking the Height «i any Room, 
where there isa Corniſh about. and Swelling Fannels and _— 


Wn Og — — 2 99 — 8 
— - " * 3 F 
8 12 = 4 „ * : GS 


* 


— — 


210 The Menſuration 1 Part II. 


— 7» with a String, begin at the Top, and girt over all 
; which will make the Room to meaſure much 


— Then, for — — Room, the 
— ues tc Floor. : 


Kucuple 1. If a Room 2 girt downwards 
over the Mouldings —_— —— and 126 Feet 3 
— many Tards doch that Rom contain? 


8 * Hei 0 
Feet 5 = 5 Inches 3 Pars 1 by 9, gives 220 Yards aud 
3 Feet, 


. 2 
I26 3 1326.25 
ä 15.75 
Is +: 2 > $IaF8- 
= 3 S 63125 1 
St 4 1 — 12625 | og 
25 3 9 © % Þ I 0 
. 919884375 | 
9$)1923 5 3 ar” 1 
2 
13 \ 
— | t 
f 


3 . kel loches high. 
girr over the Mouldings) and the Compaß of the Room 
17 Feer 6 Inches, how _ Yards are contain d therein ? 


Is. 


1 Malkipty 737 Feer « Inches by is tent & nan 1 a 
u is 2234 Feet 4 Inches 6 Parts; which divided by 9, ha- 
1 Yards and 2 Feet. 


S- * 


4 


137 6 6197 


„ 16 3 16.25 

4 —— | — — D— 

r 6375 
ET 1 2752 

2 36+ 4 6 : 1425 

. | 11725 
32234 4 6 1 
— rr— nns 
rind „ — k.—ͤ u — 
2 7 U 241 2 

8 e 248 Yards 2 Feer. 

PE 
By SC alc and Compaſics, | 


Tor the eee 1 00 n 9 ro —— of 
that Extent will reach from 2 5.7 5 0 230.3 Yaids. 


Tor te ſecond Example, extend rhe Compaſſesfrom 9 to 1 39.96 1 
that Exrent will teach from 1.25 to 24% Lud and en 1 
Quarter. | 


| — i» angrher Thing to he obſery'd, that is, 
in the meaſuring of Doves, Window-Shnrteys, and all fach Woglt 
as is wrought on both Sides, they are paid for Work aud hat 
Work; ſo that in meaſuring all ſuch Work, you muſt firſt find 
the Content, as before, take half that Content — ans to 


1 D . 2 
e $4 — 1 * > 

„ 2 

a. F 


7 
* 


; i 


LEST WA: 2 I} 

"PFxmple. If che win ' about I Kooks be 4 Peer 
$ Inches broad, and 6 Feet 3 Inches high, how many Tard aze 4 
3 therein ang and daf: 3 

0 « 7 FS» „„ 3d 4 * = 

Mattiply cs Feet 9 Inches Walk Inches, and the Pro» 

duct is 435 Feet 11 Inches 3 Parts; the half whereof is 43> 
i Inches 7 Parts; which added together, the Sum is 653 
:6 Inche 10 Parts; which drvided by 9. the Quouem is 3: TYands 
Feet WE Gofrenr 5 Work and half 


28 '2 =? 
— pn 7 1 . * N W 83 
6 #4 * * * N ? \ 
2 2 l 35 
4 124 3 5 


* 
IT, TEE WR © ®: 5 d a 
WEL "4 a _ : | w 


SDS I*\ ® xF 4 

NE wy en 85 — „ = 
' ; b > 9 

4 {4 — 2 Wh. 4 -- - % 2 4 223 


3 3: TD 
"27 i 9 275 


'2 "9)653 20 70 hd 55 

: — — 5 653.9062 
3 vg” 8 

3 Scale and Comp » 
Z 
N from 6.25 t 44 Yards; the Half whereof is 24.2 3 which added 


WWW 


N 
bur muſt meaſus — 
W 2 3 


N Ko 9 Oy Lo 


? "4x . Of PAINTERS Work. 


a h ebe be of b was,” is the ſame 
2 cha tec by girting over the Mouldings and 
fa that they ould be in taking the Height; and it is but Rea- 
—— the cate 

1 im ions taken, the caſt- 
—. 2 into Yards, is altogether the ſame as 
__ wo; bur the Painter never requi--s Work and 
reckons his V Werk once, twice, ot thaicecolour'd over. 


— 
- _ 


- 


＋ Z,. That you muſt make Deduftions for all Window- 


* — - n _ K 
ä * . - FS n . 9 


— 6 A —— A 


. 3. Painters \ Work. - 23 


F on N that Window-Lights, een Cale 
En eee 8 


21 122 2 bY 6% 3 1 . 


If 2 Room be whoſe Height | 
over the Mouldings) is 16 _— — 
the Room 57 Fects Inches, how many Tate that Room? 


. Luiz 97 ben 5 Inches by 16 Fee g M Gates 
duct is 1612 Feet 10 Inches 6 Parts; which being divided by 3 


the Quotient $179 Joes. and 1 Foot. 


* 


16.5 
— | th 
| 483375 | 
534 586350 
58 9775 
(Yo | | 
— 1612.87 f 
9)1612 106 e 


8 if 179, - SRO 
Len 179 lud: Foot 


t3 
97.75 [ 
| 


- 


By Scale aud Compass 


Extend the Compaſſes from 9 0 165, that Extent Will zeach 
from 97- 75 to 179.1 Yards... | 


24-42045-09 $44944 


vr. of GLASIERS. 


LASIERS & mealure their Work by the Foot Square; 
C1 ſo that the Len 1 and Breadth of a Pane of Glats in Feet. 
being mulriply's into each * 3 the Conteny 

P NOT E 


2 Vf avaye of Ot be „ Inches — Quar- 
, and 1 Foot 4 Inches Quarter broad, how many ect 


ene 2 v 


727 
4 Inches > 3: 354 
1. Ss: 
4 3 9 1. 354 2 
7 4 3 - 2 
— 12916 _ 
4-8-9 23645 | 
0 „ t! 
28 4729 
6 420 - "> | 6.403066 : 4 
Ae wn 4 Feet 4 — 
By Scale and Compaſſes. | 
. 10. that Extent will res | , 


8 tas to 6.4 Feet, the Content. 


2 1 
er (| s Inches 1 Quarter 
* eee x Panes ? 


ite! 


The Decimal of e $7 Inches 


# 


* 


las. each Feet 7 Inch: 
broad, „ 


F. E 


—— —U— —e e d 2x. — —e—— — — * — R 
1 * * ok * mmm 


| — Work. 


F 6676903 
= 7 

2 16 © 53.410416 
3 „ | Face 53, Fort 5 Inches. 


ee * Scale and Compaltes 
1 11.637, that Exaens will zeach 


EEE ES 
from 4.446 to 6.6786; chen extend the Compaſſes from x. 19-3, 
that Extent will reach from C.676 to 53.4, the Content. 


* =; th F 
* — — 


4 Beer 3. If there be 16 Fanes of Glzfs, each 4 Feet Inchs 
evands half longs ndr Foot 4 Incher i Quarress broad; how 
„ 


1 | 4452 
1 1.395 
1 — y 1 — 
1 | ——— * a 222% 
| 384% '$ CE Z rr 
2 r SY 137 
"1 3: 4:55G - . 
es = ee | 
2 58 * 20 C4110 
* | * 
5 Ha 9 * i Lees * 2 - 
„ 2% „„ 14. 24-$7 554 
: WEE WS. | 99. 0 
z | Facit 99 Feet 6 Inches. 


F. 2 NO T4 


: * * 
a "of — e „ Ma ee 
"ry 1 8 E 
_— a 8 tj) * i « 


— In ern Y Rea * e 


7a, 


— — — — — — 
Y — — — + 99 RG 
I N * — N — "I 


2 — Fare TT. 


work That inftead of multiplying by x6, 1 Kive make 
c r 


By Scale a Copa. 


Excend che Compaiſcs from 1 to 1.395, chad Bene will reack 


from 4.458 t 6.219 ; then extend the Compaſſes from 1 


16, that Race will reach from 6.219 to 99.5 Feet, the Con- 
rent. 


: . 
NOTE, That when Windows « elf 

they meaſure them at the full Height, as if they were ſquare. 
Al round ot oval Windows are meaſur d at — full Length 
and Breadrh of their Diameters. Likewiſe Crocker-Windows i» 
Stone-work are all meafur'd by their full Squares. And there 1s 
Reaſon for fo doing; for the Trouble in taking their | 
to work by, the Waſte of Glaſs in wor — — 
del in 12 r. r 2 en 


„ 


Ln N 2 *\;, FS = A. ak *\j 


— 2 


ee BOS 


4, 4, 


SAAN ALANA 


380 4 


0 VE. Of MASONS Work. 


M. as meaſure th-ir Work — the Fog: 


Solid, ſometimes by the Foot ſuperficial ; in _ 
| Places they meaſure their Walling by the Rod, that i; 
Feet Hong, 2 3 Feet high, DEL ſquare Feet. 


Examples of each arc as follow. 


Example i. Tf a Wall be ay Feet 5 luches long, 18 Feet; Inch. 
es high, aud Feet 2 Inches thick, how _ 
22 ores wall: e Feet are cor 


8 at the 


ww wy 


wn Maſons Work. 


W 37417 
3 - je -; 3s 
| 183 3 RR 
ow — — 4870835 
276 25 194334 
57 779316 
4 4 12 97417 
6 0 0 — 2 
SY 1777. 860 23 
1 ö | 2.2$ 
1777 10 3 WC 
„ 388930125 
— on 355572050 
3655 $8 6 3555720350 
444 5 6 9 w _— i 
y ED”. 1 4000. 1855625 


| Multiply che Length, Height, and Thickneſs together, and the 
lat ons Ape Free Feet 2 Inches, the ſolid Feet contain d in the 


1 


— 


By Scale and Compatſes. 


Extend the Compaſſes from 1 to 18.2 5, that Extent will teach 
from 97.417 to 1777.86; then extend from 1 to 1777.86, that 
will reach trom 2.25 to 4000.18, the ſolid Content. 


Example 2. If a Wall be 107 Feet 9 Inches long, and 20 Feet 
6 Inches high, how many Feet ſuperficial is contaun'd therein? 


F. Y 7? $3 S.7 
* 107 ? 107.75 
6 | 20 6 20.5, 
— — 
2155 © 3375 
$3 10 6 21550 
* 5 2208 10 6 | . 2208.375 
AH. Facit 2203 Feet 10 Inches 


P 


3 


* 


4 


gum hes - 


p TH, eee e PL e, geg ̃ vw W 
* 


e N N y 
FE | 4 — 
e 


* 


By "Eg and Compaſſes. 


Nena che 


e 3. IF wnbe 112 Feer 3 Inches loag, and 1s Feet 


Games from 1 to 107.75. that Ement will reach 
3 


6 Inches high, how many Rods arc contain d therein? 


ET LL 
x12 3 


* 


676 © 
- WE 
© Sas A+ > ou 
1352 21 6 
3 * LE 3 


Fa 29 Rods 2.5 Feet. 


. IDEN 


By Scale aug Compaties. 


Extend the Compaſſes from 63 to r6.5, that Extent will reack 
Som the-Comoenr. 


112.25 
FFP 146.3 
86125 
67350 
11227 


63)t8 *. A425(25 


CHAP. IV. 


The Meaſurin BOARD 
and T MBER. 


5 of W 


Uatc. 


Te Boand, is mo cher bur io meakure a long 


Example 1. Wa nete ede and r3 _— * 
how _ Feet. is e therein? 


2 


Mukiply ais ge a which divided by 
Took. | 


07 88 Multiply 10 5 thn Inches) by t6, wide 
Product is 2496 3 Which divided by 144, theQuouent is x7 
L n „ 3 


* 
* 
— 1 ; | 
£ 
: : N ” „ = — 1 
kes ? 5 n ' %. , = ” LEY * 1 . % * 
* + WES. 2 * ry & + £ & > . 4 
* | — | = $ l n 0 * 
8 "2 Fre: 22 „ + © #4 *s * ; ' . | — : ; 1 
1 in 8 34 $1 4 8 ; " 


> > 
Jigs 


12, gives 17 * = I CRY n OV | 


4 


wor, 2% 
1 0 


) 


x : y z * * ſe 
7 of 


ee fo 16 0 47, Few te Comer. _— 


- \ 
_— += > © - - a 2 
=> 3 i * F 

* * ; 

# - 

"> * 1 = % 2 1 
2 IS a * -# E 2 — . I — — + 
—_ 
F 1 bY 
. F' ST 


By „Selle and n 


Extend che Compaſſes from 12 to 13, that Extem will react 
From 16 to 17 J Feet, the Content. 
Or, Extend from 144 10 156, (the Length in Inches) that Ee 


20 . : 
1 24 


. 


nes. If a Board be 15 Inches broad _; many fk 


r amn. 


- ; 75 
4 12 # As a4 > 22 - ” — 4 > 


* ads Crt 7.5 n 
ee 9 Inches broad, will 
makes Foyt ene . 33205. Tod: 27 THE, n 


1 


e3 1 21 0908 P%: HIP 12 13: t 0474.5 N 094 
—_— Ju 2; 


I 2m 24 Uthe is ud b 1 
wk 144 168 fore. | 


Exrend the l 


Kom x N { nite 7 Sou SO RS I; 


+ 1 ee oo — * 
* Og 6 — „ — y 


"1 


3 Ot =. 


2 ————_—_ip — 
Chap. 3.  Squar'd Timber. 221 
, _— WE 


hel So, if a Board be 19 Inclics broad. if you take 7 Inches 
and a little more than a half with your Compaſſes from a — 
of Inches, and run that Extent along the Board, from End to 

you may find how many Feet that Board contains, or you may 


cut off from that Board any Number of Feet deſit d 


thi there is a Li moſt ordinary Je in- Rules. 
* a 2 — —_— — — As Cx- 
ceed the Length o 3 in this lictle Table annex'd. 
. Lo of o| of 5] o]8:| 6 Long 
F112] 6] 4| 3] = 
1. 14-213} 44: 5 


- * 


* 


one Inch, the Length muſt 


Here you ſee, if the Breadth x 
de 12 Feet; if 2 Inches, the Len 
the Length is 2 Feet 5 Inches, &. 


The reſt of the Lengths are expreſs'din the Line, thus: Is he 
Breadth be 9 Inches, you will find ir againſt 16 Inches, counted 


from the other End of the Rule; if the Breadth be 11 3 


then a little above 13 Inches will be the Length of a Foot, 


8988888886866 


i L II. Of Seu a b TiMBER 


Dr ſquar'd Timber is here meant all ſach as have equal Baſes. 
and the Sides ſtrait and parallel. The Rules for meaturing 
12 Solids, are ſhew'd in Section I. of Chap. 23 to 


2 5 | Exon! e. 


1 - bs 
which 
* | 


is 6 Feet; if 5 Inches broad, 


1 
2 | 
— 
* 


7 be 2 7 EZ It. 


E. Tl 3 
3 „„ 


Zr * 
31560 | | 6 


3 — 


nee. 1425 
of | aw . - _ 
_ 2770 „ 
= — 180 | | 
*; *s ETSY 360 


s FX ; 8 220 * - 
1 —— 2 —— 


ying by 18, (where 1 wrought Feet 
2 by 4 they de bc. d 


3 . 


Ex. A e ef Shark Tier WL Wy tes 
deep, and 1 Foot 7 Inches broad, and 16 Feet * how 


many Fett of Timber are in that Piece? 


- * 1 
* 
8 2 — 
: % 
XI F 
: E - Þ 
It - IS. 8 
2 
2 
* 


; 
x then. dt | 


3% * 2 | * 
6247 — — ; 
b 16.75 222 
— — e ö 1 
3135 — Ea = 
4389 69 8 0 
3762 FT 
r — — 1 5 
E oP 12 = 3 0 
144)10502.25(72.93 
422 | | 
I 342 ; % 
465 | 
— L 
33 


1 72 Feet 1 11 Inches; or 72 Fg 93 Pans. ' 


. By Scale and Compaſſes 


| Forths firſt extend'the Conpaties from r 
Inches, (the Side of the Square) that Egrent eras 


Feet, (the Lengrh, * — turn d over) to 2.8 Fect and me- 
more. 


1 


der che ſoeond Example, find „ 


19 Inches and 33 Inches, by dividing the Space between then 
into two equal Parts, and the Compals Point will reſt upon 25, 
n mean Proporyonal between 19 and 33. 


Then emend the Com, aſſes from 12 to 25, (the 
nal found) that Extent will reach (being twice rurn'd oyer 


16.75 Feet, the Length, to 72 93 Feet, the — 


— 


s — ace ” CS 1 5 


ern n ee. | gy rr oor biogas? 3 . 88 
#: FI hp. 1" N 8 Der * N 4 
FISTS i PIMP F CO + 4A 1 * 
* N 8 x q the. 
& - * 
* 


* nn 


I 1 * p « 
4/5. v 
* rn enen * 


; 1 


= 
” 4 7 


25 The Menſuration of Part II. 


7 
A common Error is committed, for want of Ars, in ricaſu- 


- ring theſe laſt forts of Solids, 8 Depth and Breadth to- 


and taking half forthe Side of a mean Square. This Ex- 
ror, tho* it be but ſmall, when the Depth and Breadrh are pretty 
near equal ye if the Difference be the Error is very con- 
z for the Piece of Timber, thus meaſur d, will be more 
than the Truth, by a Piece, whoſe is equal to the Length 
of the Piece of Timber to be mcaſur'd, and the Square equal to 
— — and Depth, as I ſhall here de- 


1 ſay, the Square 

GHIK is greater than 
the Parallelogram AP 
C, bythe little Square 
OHL; for the Paral- 
lelo QPIK ie 
to the Parallelo- 

AEF D, and the 
arallelogram GOLQ 

is equal to the Parallelo- 
gram EBC EF. Therefore 
the Squ. is greater than 
the 3 by 
the little Square OHPL. 
Which wasto be prov'd, 
ny, 8 you 2 

e it Numbers, 

Sans the Sum 33 and 

' 29 is 525 the Half there- 
of is 26; the Square of 
26 is 676; and the Pro- 

| duct of the Depth and 
| | Breadth is 627 ; the Dif- 

ference of theſe two is 49, equal to the Square of half the Dit- 
ference; for the Difference between 33 and 19 is 14, the half 
thereof is 7, whole Square is 49. Waich was to be prov'd 


Now, if this 4s be multiply'd by the Length of the Piece. aud 
that Product divided by 144, to bring it to Feet, and thoſe Fect 
added to the true Content, the Sum . ill be equal to the Content 
found-by the falſe Way mention d. 4 | 


Sec 


— — 
26 4)$20.75(5.69 

: 1386 1007 | SY. 
? 8 2 | 1435 h g 1 I a 
2 4 C os — f - — =", * 
7 a 135 , 
4 16.75 | 
8 > * 22 3388 n ; | 
© 

312 
2 Is 
: | 676 
* 124 —— f 
5 144}11323.00{77.63 
BY 11243 
„ 910 
* 460 
* | 28 
£ Feet. . . 
f To 72.33 the true Content 
; Add 3.69 the Part fuperfluous. 


— — 


, 


Sum 58.63 equal ta the Content by te fun Way. 


— 2 ——ů — 


; -_ — ———— — —_ ____ 
- — 
- > 
* 2 * * 
* 
OY » uration 
4 : 


By Feet and Inches. | 


Falſe C. 71 7 7 
7 7 | © equal 29ghe Content by the flle Way 


Fo find bow ard 2» Length makes a Foot of 
any Szuar 4 T inter. | 


 _ Always divide 1723 he att Inches in & Feat the Aves 
i Nr 


| This Rule is general for all Timber, which is of equal Thick- 
neſs from End to End, W Multan- 
uhr, ot round. | 


1 If aFiece of Timber be 12 Inches Fquare, how 
n 1 2 


12 — - 3 airs cS<s 
7 — * 
— 0 a = . — . 
«£4 - 5 5 IPs __— 4 
= 


1 


144 
18 


2240772064 
1584620 
29x 


* 


41 i 
as 


— 


— fame 1a ca 
from 18 to 324; the Square or Area of the Baſe; then extend 
from 324 to 1735, that „ will 000k down from iw s 


Inches and 5 HON 

Or thus: Extend the 8 from 18 to 41. 569, that Ex- 
tent, nnd evrice over from 1 will at lat fall upon 8 
L 


Mom That 41. 569 is the "PTS Root of 1728. 


\ Evan 2. If dinkaF hides te os Inches decps ala 


. 


” - 1 
422 „ 5 
o — — - 
rio: | 
2 hs W I 
$ © : * | "” 
5 | 230017380623 
1 : * ; — — 
1 e 2 
0 to 
Anker, Flnches und. 22 Parts. 
V; 


BY Scale 26d Compaſſes. 


CERN the Compalles from 1 to 15, that Extent will reach 
from 22 to 330; then exte=d from 330 to 1728, that Extent wall 
reach from 1 to 5. e ; 


_ 


There 


1 1 : 
Pm 4 eat — — — 
we „ +: n 1 
4 - 1 ' P Ty 
VELO e aw £23, 2 . ©: _ a” 


A — 


— — — | 


228 The Menfuration Part II. 
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. l IT 
Length of the Kale, ſuch as this anner d. 

fo Tora] Toi] 30 vac 7 

144136115} of 5] 4 21-2] 1ſFecr; 5 

21213] 4] 5] 6 7 | >| 9Þide of Sg. 


Here you ſee, if the Side of the Square be 1, the Length maſt 
be 144 Feet; if two Inches be the Side of the Square, it muft 
be 36 Feet in Length, to make a ſolid Foot, &. | 


I che Side of the Square be not in the little Table, you will 
End it upon the Line; thus. if the Side of the Square be 15 
# Inches, you will find it againft 6 Inches and 7 T counted 

| from the other End of the Rule. | 


Then, if you take the Length of a Foot from the Line of 
Inches with your > 5 pan and run the Compaſſes along tnc 
Piece, from End to you will find how many Feet are con- 
tain'd in that Piece; gs you may cut off any Number of ſolid 
| Feet that ſhall be defir'd; but if the Sides of the Piece be un. 
{| „equal, find a mean proportional Number, as is before taught, 
by dividing the Diftance upon the Line of Numbers into two 
equal Parts: Thus, if the Breadth be 25 Inches, and the Depth 
Inches, divide the Space uon the Line of Numbers, into two 
| Parts, and you will find the middle Point at 15; fo is 15 
Inches the geometrical mean Proportional * 3 then, if you 
. look for 15 1 * the Line abovemention'd, that 7 Inches, and 
Te a little above halt, will be the Length of a Foot. 


= III. C/ ure gu Squar'd Timber. 
BY unequal ſquar'd Timber, 1 3 all ſuch as have une qual | 


| Baſes; that is ſuch as is thicker at one End than at the o- 
ther; and ſuch are moſt Timber-Trees, when Wey are hewn, 


and brought to their Sq arcs. 5 | 
| The 


\ 


n 


—_ x oo — * - Dr * 


— — | — 
Gap. 4 Squard Timber. 229 


rhe uſual Way to meaſure ſuch Timber, is to take a Square 
about the Middle of the Piece, which they take to be a mean 
Square: This Way, when the Piece is pretty near as thick at one 
End as at the other, is ſomething near the Truth 3 bur when 
there is a great, Piſproportion between the Ends of the Piece, the 
Error is conſiderable. All ſuch Solids being the Fruſtrums of Py- 
ramids, the true Way of meaſuring them muſt be by Sect. VII. 
Chap. 2. I ſhall give an Example or two, which I will work boch 
by the true and falſe Ways, whereby you will ſee the Difference, 


Example 1. If a Piece of Timber be 25 Inches ſquare at the / 
greater End, and 9 Inches ſquare at the leſſer End, and 20 Feet > 
long. how many Feet of Timber is in that Tree Þ | 


93 r 
& * wt LO "Or a * 
* $ * Py [ONES 


half 17 the Side of the Square in the middle. 


17 | 
119 3 PIR + 
17 | 25 3 
- > 0 9 16 Diff. of the Sides. 
144)5710{40.13 — | : 
„ | 88 nt 
02098 © 19 - 
— | 3)2 56 the $quaze. 1 
i2t | $5. 333 
225 
———— ,._— — . , 
319. 333 | 
Anſw. 40 13. | | ' 
by the falls way. q! 
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310.3333 
20 


. 


14406206. 666043. 11 
446 
146 
266 
— — 
122 


* 


Anſwer, 43. 101 Feet, by the true way; fo that there is near 3 


Feet di 


By Scale and Compaſles. | 


Extend from 1 to 9, that Extent will reach from 2 5 (the fame 
Way) to 225, the R e of the Sides of the two Baſes; then 
the Difference between the ſaid Sides, is 16: Extend from 3 to 
16, that Extent will reach from 16 to 85. 333, a third Part of the 
Square; which added to 225, the Sum is 310.333, a mean A- 
rea: Then extend from 144 to 310.333, that Extent will reach 
from 20 (the Length) to 43.1 Foot, the Content, the true Way. 

Extend the Compaſſes from 1 2 to 17, (the Side of the middle 
Square) that Extent will reach from 20, (the Length, being 


twice turn'd over) t040.1 Foot, the Content by the falſe Way. 


Example 2. If a Picce of Timber be 32 Inches broad and 2 
_—_ End, and 10 Inches broad and 6 deep at 
18 Foot long; how many Feet of Timber are 

in that Piece? | 


Rule I, Sed. YII, Chap. II 


3 | 5 
20 19 
— — - 
640 | 66 
60 
3 $403 


334093 
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33400 vo0Do coo 00> ee opens 
| 649. the __ | 


I 
60. the lefler Baſe 
29) 284 Y 
38502300 395.555 An 
3906) 350 | 6 Height. 
391$5)231909 | | 
391909)3597500 $375. 7 54 
| 1408375. 754(37-33 
055 
477 
455 
— 
23 
42 20 U 
Add 3? * 2 Add. 
Sum 42 26 Sum. 
Half 21 13 Half. 
13 AY 
63 
21 
273 73 Area in the Middle. 
18 Length. 
2184 
273 
144)4914(341 2. 
$94 
180 
360 
— 
72 | 
Feet. 


Content the true Way 37.33 
Aulwer, ; Content the faile Way 34.12 


Qz 


—_— 


— 
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By Scale and Compaſſes. | 


0 LILES from I tO 20, that Extent will reach 


from 32 to 640, the Arca of the greater Baſe. . 
Then extend from 1 to 10, that Extent will reach from 6 rv 
60, the Area of the leſſer Baſe: Then extend from 1 to 6, 
chat Extent will reach from 640 to 38400, the Product of the 
two Areas: Find the ſquare Root thereof, by dividing the Space 
between 1 and 38400 into two equal Parts, fo you will find 
rhe middle Point at 195.959, the Root fought; which is a 
mean Proportional between the greater and the leſſer Areas: 
Then 2dd the mean Proportional and two Areas together, and 
the Sum is 895.959 3 which multiply'd by 6, (a third Part of 
the Length) by extending from 1 to 6, that Extent will reach 
from $95.959 to 5375.75; Then extend from 144 to 5375-75, 
and that Exrent will reach from 1 to 37.33 Feet the true 
Content. 8 | 
For this falſe Way, half the Sum of the Breadth is 21, which 
is the Breadth in the Middle; and half the Sum of the Depth 
1 13: Extend from 1 to 13, that Extent will reach from 21 to 
£73, the Arca cf the middle Baic. Then extend from 144 to 
273, that Extent will reach from 18 (the Length) co 3412; 
the Content the falſe Way | | 


IV. Of Round Timber, whoſe Bass- 


Are egquat. 


T2 uſual Way to mcaſure round Timber- Trees, is to 


* them about the Middle with a Suing, and take the 
0 


urth Part of that Girt for the Side of a Square, by 

which they meaſure the Piece of Timbers as if it was Square 
But thar this is an Error, I ſhall -ake appear as foliows 1: 
the Circumference of a Circle be 1, the Area will be. 07953, 
ten tic fourth Part of 1 is .25, which ſquar'd makes 0625 
this they take for a mean Area, inſtcad of 079 $= Therefore 


te true Content always bras ſuch Proportion to the Canter: 


« . =J 
fo: 71] 
41. 


* 


— — — — 
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found by the aforeſaid cuſtomary falſe Way, as 07958 to.0625; 
which is nearly as 23 to 18; ſo that in meaturing by that cuſto- 
mary falſe Way, there is above the one fifth Part loſt, of what 
the ttue Content ought to be. | 

This Error, tho“ it been ſo often confuted, yet is it grown 
ſo cuſtomary in all Places, that there is little Hopes of my pre- 
vailing with Men that are fo wedded to it, to embrace the 
Truth; I ſhall therefore, in the allowing 22 ew how 
to work both the true Way, and alſo 

Way. | | 
Example 1. If a Piece of Timber be 36 Inches in Circumſe 
rence or Girth. and 18 Feet long, how many Feet of Timber 
is contain'd therein? 


A 4th Part of 96 is 24 
24 
os 
43 
576 Area Baſc. 
18 | „ 
4608 F. I. 
576 ER 
— ä — | 2 © 
| 144)10368(72 — 
1008 NE SA 
m__—_ 
288 
288 72 © 


Coment the falle Way 72 Feet. 


3 Then the tue Way. 


a * 1 
3 35 : 
— 
+ . 
5 
2 "oh 
— 
. < — = 96 
* Vie 7 
S = = 
„ — 
< 2 = 2 " 
* oy x 
£4 x 
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38 
" $64 - 
5216 
«©7958 | 
46030 
$2944 
64512 


733-40938 the Area by Prob. 5, Sect. IX. Chap. 2 
1 1 | 


— _— — — 


526727424 
73340928 


q * 


144)13201.36704(91.67 . 5 
_ 
973 The true Content 91. 67 Feet. 
1096 : w TS) 


bl, h 
By Scale and Compaſſes. 


Extend from 12 to 24. {the fourth Part of the Girth) that 
Extent turn'd twice over from 18 Feet, 208 Length) will at 
Lat fall upon 72 Feet, the Content the cuſtomary Way. | 

Extend from 42.54 to 96, (the Girth) that Exrent will reach 
from 18 Feet tura'd twice over, to $1.67 Feet, the true Con- 


Foes 85 Example 


— >a 4 
2 P DTT 4 < s * ———— 


Ex K of Timber be 86 Inches and 
ample 2. piece — 


20 Feet long, how many Feet are contain d 


The fourth Pare of $6 is 21.5 


21. 5 
os —— 
x: KF VG | 1073 
1 | 215 
— — 430 
RS + 6 462.25 
. 10 2 = | 20 
3 — — 
LS 60-2 e 144)9245.00(64-2 
| 20 — 4 
— — — ä 605 
„ . | 290 
—— 
20 


rhe Content the falſe Way 64.2 Feet. 
By the true Way. 


$5 
86 


$838.57368 3 
8 20 
; 822222 
- * 144)11771.47360($1.74 
— ene — 
2:5: 4.2 PSS 
1074 = | 
667 | : 


— 


„ 


| EE.” 
The true Content 81, 74 Feet. 


By Scale and Compaſſes. | 


Extend from 12 to 21. f, that Extent turn'd twice over fro: 


20, will reach at laſt to 64.2 Feet, the Content the falſe Way. 


Extend from 42.54 to $6, that Extent turn'd twice over from 
20. will at laft fall upon $1.74 Feet, the true Content. 
Theſe Cylindrical Proportions may be wy caſily wrought 


pon the Line of Number 5, 


Problem 1. Raving the Diatzeter of a Cyliader in aches, to 4 


find the Length of a Foot. 


© Suppoſe the Diameter 22.6 Inches. 
As 22.6 : to ws : ſo is 1 to a fourth Number: and that 


| gk of 2 Foot in Inches, 4. 3. 


Compaſſes from 22.6 to 45.9 that Exteat will 


reach from 1 to 2 fourth Number; then twin them over again, 
and cher will reach to 4.3 Inches <> 


- 


Problem 3. Having the Diameter in Bose 8 5 to find "P 
Length of a Foot in in Foot Meſure 


Suppo2 
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—C —__ 


| ee the mee 1. 88 feet. 
Then, as 1.88: to 1.128 nt t en Tas 
and ſo is that to the Length of a Foot in Foor-Meaſure 338. 
Extend the "Compatien from -1.88 to 1.128, that Extent 
rurn'd twice from 1, will reagh to -860 Brew of © Boon A. 


| Problem 3., Having hs hind to find the 
"gn of a Foot in — 


Suppoſe the Circumference 72 Inches. 
Then, as 71 : to 147.36: : fo : ww aflacd Weider ab 
is that to the Le Ln ae 
Extend the Compaſſes from 71 to 147.36, that Extent 
turn'd twice from 1, nene 


* 


Problem 4. we the Circumference in Foor ue do 
find the Length of à Foot in — 


Suppoſe the Circumference 5. 2 Feet. 

Then, as f. 92 ; to 3.545 : 1 fois 1: to a fourth Number 
and fo is that to the Length of a Foot in Foot-Meafare 33 

Extend the Compaſſes from 5.92 to 3.545, that Extent un d 
twice over from 1, will fall upon. 368 Parts of a Foot. 


Problem 5. . * Diameter in Inches, an the Lo 
in Inches, to find the Content in Inches. 


Suppoſe the Diameter is 22.6 Inches. and the Lengrh is . in. 
ches, or 13 Feet. 
Then, as 1.128: 6 22.4.1: & % %% 


and ſo is that to the Content in Inches, 62654. 


Extend the Compaſſes from 1.128 to 22.6, that Extent, 
turn'd twice frem 1 56, will fall upon 62674 luches, the Con 


tent. 


Vote, That 1.128 is the Diametes when the Side of the 
square equal is x. 5 


Problem 6. Having the Diameter in Foot Meafure, 9 
in Feet, to find the Content in Feet. 


Suppoſe the Diameter 1.23 Feet, and the Length i feet. 
Then, as 1.128: to 3.88 :: fo is 13 to a tourth Number 


and ſo is that to the Content in Feet, 36.37, 


Cxrend 


- as T be Menſuration 3 


W 


Part I. 


f 1.128 to 1. 88, that Extent turn d es ran I 
13. * upon 36.27 


Problem 7. Having the Diamerer in Inches, and Length in 


| Inches, to find the Content in Reet. 


r 


Than, 46 0 22.6 : ſo E 33 Num 


| bers and ſo is that to the Content in Feet, 36-27 


Extend from 46.9 to 22.6, that Extent turn'd twice from 


1566. will fall upon 36.27 Feet, the Content. 
. 3c whole Area is | 


1723. 


the Diameter 22.6 Inches, and the Length 13 Feet. | 
As 13-54 : to 22.6: : ſo is 13 to a fourth Number; 


aud ſo is that to the Content in Feet 36.27. 


Extend from 13-54 16 22.6, that Extent, uud twice trom 
13, will fall upon 36.27. 

* That 13.54 is the Diameter of a Circle, when the Area | 

43. 


_ Problem s the Cicunirece i Inches, and Leng 
in Inches, to Baring 


Content in Inches. 
® Sappoſc . Glo Circumference 71, and the 156 Inches; 
Then as 3.545 ; is t071 : : fo is 156 to a. fourth Number; 


and e 
Extend the Compaſſes from 3.545 to 71, that Extent, turn'd 
twice from 256, will fall upon 62674, the Content. 
Note, That 3.545 is Circumference, when the Side "the 


Square equal is 2 


Problem to. Having the Circumference in Feet, and Length 
in Feet, to ſind the Content in Feet. . 


Suppoſc the Circumference 5.92 Feet, and Length 13 Feet; 
Then, as 3.545 : to 5.92 : : ſo is 13 to a fourth Number; | 


| and fo is that to 36-27. 


Extend from 3.545 to 5.92, that Extent, tutud twice from 
13 „ upon 36.27 Feet, the Content, | 


bs . . Problems. 


2 «Zee Bu Wa + x 


in Inches, to find the Content in Feet. 
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Problem 11, Having the Circumference in Inches, 


and Leagrh 


Suppoſe the Circumference 71 Inches, and t g Inches; 
en, as 147.36 : to 71 :: fo is 156 to 2 Number ; 


and ſo is that to the Content in Feet 36.27. . 
Extend the Compaſſes from 147.36 to 71, that Extent wund 
twice from 156, will fall upon 36.27 Feet the Content. 
Note, That 147.36 is the Cixcumference of a Circle, whoſe 


Area is 1728. 


Problem 12. Having the Circumference in Inches, and Length 
in Feet, to find the Gontent in Feet. | 


Suppoſe the Circumference 71 Inches, and Length 13 Feet. 
Then, as 42.54 : is to 71 : : ſo is 13 to a fourth Number : 


and fo is that to the Content in Feet, 36.27. 


Extend the Compaſſes from 42.54 to 71, that Extent un d 
twice from 13, will reach to 36.27 Feet, the Content 

Note, That 42.54 is the Circumference of a Circle, whoſe 
Arca is 144. | ts 


@20.@ 92 900002 


d V. Of Round Timber, WHP9e Bajes are 
unequad. OL | 


HE uſual! Way to meaſure round Timber, (as 1 faid 
before) is to rake a fourth Part of the Girth in the 
Middle of the Piece, for the Side of a mean Square. Bur 

this Way I have prov'd to be cironeous in Timber that is all 
the Way of an equal Thickneſs; and it muſt be much more to 
in Timber that is tapering, and the more tapering it is, the greacer 


is the Error: For to the Error in the laſt Section, there is added 


the Error in the third Section; therefore, ro meature all uch 
Timber according to Art and Truth, fuch a Piece ought to be 
coniider'd as a Fruſtrum of a Cone, and mould be meatar'd by 
the Rules given in Section VIII, Chapter II, by which Rules 
the following Examples are wrought. : 


* ; 
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A Mean Arca 45,3218 Tn 
17812872 
3906436 
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244) 10687.7232(74-23 


607 
317 
292 
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Or thus by Fees and Inches. 


F. 1. * 
3 g 
© 9 
— 
S I 
; 4 
| | 1 | I l 
Then, as 14: to 11 ;: 0 i 3 1 3 to the Ares J 
| | oy + | | 
: | = © 7 5 
- 2) > F 
FEY FC i 
0 : 
177 & *.. j 
| iS. 3 6: 0 q 


Here inſtead of dividing by 14, 1 divide by 7 and by 2, be. 
cauſe rwice 7 is 14. 2 

And inſtead of multiplying by 24 Feet, the Length, 1 mul- 
Iny Scale and Compaſſes this is too troubleſom. 


tiply by 6 and by 4, becauſe 6 times 4 U 24. 


Example 2. If a Piece of Timber be 136 Inches Circumference 
at one End, and 32 Inches Circumference at the other End. 
and 21 Feet long, how many Feet of Tunber is contain d in 
that Piece? 85 8 EE, 


T Po i: | | 13 


"Th: Medorario a Part II. 


136 
343 Þ 
204 Difference. 
a6 
104 


— — 


310816 the Square. 


* —— 
2 : 3605.333 one Third. 
4352 * add. 
— ns as 
7957-333 a mean Circumf ſquar d 
P7958, 
6365 $664 
397266 5 
71615997 
FF7TOT33K _. 5 
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633.2446014 the mean Area. 
n 21 
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33324456014. . 
126648912028 
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13298.13 5876294 
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244)13298.13(92.34 
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Anfwer, 92.34 Feet. 
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By. Tee and Inches: tha 73 


1 8. 
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e SECT © 


b > VI. 07 the froe regular Bodies. 


uE SE Bodies may all be meafur'd by che ach Section 


of Chap. II, except it be the Cube, ot Hexaedron, which 
& already meaur'd tn Setion 1. of that Gar : 


1. Of the TETRA EDaRON, - 


| Chap. 1, the Area of the Triangle will be found 
Part of it is 20.7843 which multiply'd by the 
nage * nn is 203, 416 32 ſolid Inches. 


of the 
3 


— — 
62-352 Axea of the Triangle 


third Fart. 5 > 
20.784 „ | | | 
9.798 2 perpendicular Height, | 85 = 


N e 
166272 
12756 
145438 
12766 


— — 


203.6416 32 the Solidiry- 


by 
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The ſuperficial Content is four times the Area ot the Tri- 
angle, vis. 249498, —_ becauſe chere ace an 


* Or g. 


> ke othildie * 
contain'd under eight 
and cquilateral Triangles. 


ter ABCDE be an Oe 
dron, whoſe Side is 12 lu 
ches, the Contem folid and 


luperficial is xequar'd, 


An N — of rwo — — 
join d together by — therefore, if the Area of the 
the Baſe-be m Wired inte 5 third Part of the Length of boch 
Preis the Pr 2 wil be the ri Content. cid 


14 - 


A hind ths of he Leng 


3 IJ B 
226232 
226272 1 2 
56562 


214.5792 the Solidity. "Toad 


hr Seay ci double to that of the 
1 viz. 498.816, becauſe the Side of this is fappos'd 
ual to the Side of that, and becauſe the Octacdron is 
contin under eight Triangles, and the Teranlan but under 
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4 * * 


3. Of the DoveEcartDroON, 


mie Dodemediqnis a folid Body, contain d under twelve 
* pentangular Planes. | | 


of one of the peatangted Pyramids will be 


3.258292 
30 half Sum of the Sides. 


2 


—_ 


bo — 


 247-748760 Arca of the Pentagon. 9 
6645644 2 third Parr of 13. 36219 inverted | 


1193.48733 Content of one Pyramid. | 
12 = | 


:dity of the Dodecacdron. 


oF 3241.85 396 the 


— — —— — — — — 2h 
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42 > — — i 


ike tre aid a 13+ the Bro» 3 
8 n. | 
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| 247.74876 
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2972-985 72 the ſuperficial Content. 


4. 0! the IcogatEDRAON, 


„ U a tv on Petr eo erm ne 
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W d of twenty — 
—— is compare of rowey uk 


n id be 
by 20, the froduct is the whole folid Content of the 
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Part II. 
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62.3534 344 
20 
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1247.06830 


8 ; the third 
2227725 Par ofthe Alix of th Pyramid. 


131332736 5 
6046091 | yo 


The ſuperficial Content -1 247.0632. 


The 
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A. the Cube. B. Tetraedron. C. Oftaedron. D Dodecacdron. 
E. Icoſaedron. 


By theſe Figures you may cut theſe Bodies in fine Taſtboard. 
autting all the Lines halt through, and io turn them up and 
glew them. R 2 A 


* ˖ — — — — — — 


; mY | 


Part II: 
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ATABLE ſbewing the Solidity and ſuper- 
ficial Content of any of the regular Bodies, 
the Side being 1, or Unity. 


* * 4 4 4 


. „ 


8 Names "Tf he * Lo 
SMT Er. 7 5erficie< 
dies. Sohtdiry. | mY 220 
0.117851 1.732051 
- 0.471424 | 3.464102 
j 1.000000 6.000000 
12.181697 [38.660254 
2.663119 25.648729 


FI 


DſDodecaedron 


'By this Table, the Content, either ſuperticial or ſolid, of any 
| rr 
- ficial Figures, are in proportion one to another, as are the Squares 
ef their like Sides: Therefore it will be, as the T 
h i : 1 ONT COL In Bats : : fo 

e Bod 7. do t ſuperfici 

. Therefore if, the Number in the 
F 


; Chap. 4 the Taler Bodies” 251 
＋ꝙꝓʒ— — —ö — — een 
Example 1. If the Side of a Dodecaedron be 12 Inches (as 

| before) what is the Content ſolid and tupericial? 


9.663119 the tabular Namber. 
1928 the Gubt of the Uſe. 


_— . th 
— ERA 


. 613049 32 
15326231 

53641833 

7663119 


— —— 


.es ce old Coment nearly the ſame as before 


20.643725 by ue Mane | 
244 the Square of the Side. 


32582916 
82582816 
20645729 
Fe 


29. 7e the been Coment. 


Þ Scalc and Compatles. 


Extend from 1 to 12, (the Side} that Exrent being turn'd three 
times over from 7.663119, Wal at laſt fall upon 1321.86, 6 
the folid Content, 

And if you apply the fame Extent twice from 20 845725, it 
will at fall upon 2972.98, Cc. the ſuperficial Content 


Examp'e 2. If the Side of an Octaedren be 20 Inches, what 
fs the Content ſolid and ſuperficia ? 


4714045 the tabular at 
: $000 the Cube of the Side. 


3771.2369000 FTE folid Content. 


3.46410 the tabular Number. 
400 the- Sun of the Side. 


_——— 


—— — 


| | 37.640800 Ft 3 content. 


R 4 2 | S» 


252 Te Menſuration of 


Part II. 


By Scale and Compaſſes. 


Extend from 1 to 20, that Extent / rurn'd three times over 
from 4714485, will at laſt fall upon 377, 236, the ſolid Con- 


tent. The ſame Extent, turn'd twice over from 3.464. Cc. will 


at laſt fall upon 1385.64, the 


VII. How - 170 meaſure any . irregular 


Sid. 
Z and 
I uneven, and you dcfire to find the Solidity, pat the Solid 


into any regular Veſſel, as a Tub, a Ciſtern, Ss 


pour in as much Water as will - juſt cover it; then take ou 


the Solid, and meafure how much the Fall of the Water is, 
and fo find the Solidity of that Part of the Veſſel. 


_ Example. 
and ſuppoſe a Tub 32 Inches Diameter, into which let the Stone 


or Wood be put, and coycr'd , with Water; then when the 


Solid is taken ont, ſuppoſe the fall of the Water 14 Inches 


ſuare 32, amt multiply the Square by 7354, the Product will 
che Depch or Fall of the Water, and the product is 112 59.45, C. 
which divided by 1728, the ö is 6. e and ſo muck 
2 3 7 


e 85 


v 


A Piece of Wood: or Stone to be mess f 


— 


* 


ches ſquare ; 1 demand how many ſuch Stones will pave in? 


CHAP. 


Practical Queſtions in MEASURING. 


5 Veſtion 1. 


” 


= - 


1 a Payement be 47 Feet 9 Inches long, and 12 


Feet 6 Inches broad, 1 demand how many Yaads 
are contain'd therein? | 


- 


5 | 47-7$ 
47 9 185 
IS 6 | — 
SD 72 
* 0 2175 
47 3 $209 
23 10 &- 477$ 
SS & © 
FTG 
958863 4 5 


Anſwer, $$ Yards 1 Foot. 


— 


2 Qneſ. L There is 2 Room, Whoſe Length is 275 Feet, and 
the Breadth 17.5 Feet, is to be pav'd with Stones, each” 18 In- 


2.25)376.25{157 
—_——— 
1512 8 

1623 EA 7 | en 


1  Anſiver 167 Stones. 


| Seel. 3. There is a Room 109 Feet 9 Inches about, and 3 
Feer 3 Inches „ which is all (except two Windows, each 
h, and 5 Feet 9 Inches broad) to be hung 


i — 1 Ecfixe to know how many 
Yards will tang che fad R 


From the Content — = ſubtract the Content of the 
Windows, and divide the Remainder by the Square Feet in a 


* 


3.75 | 185.75 Length 8 3.75 
3 8.25 Breadth. 6-5 
11.23 32/5 1 2375 
| 21950 £5 3 3450 
101.1875 Content of the Room. k: 
17475 Content of the Windows ſub. es... 
| 2 1 2 74.710 
$4.25)9494375(33-59 | 
—ꝶ '— x — 
4043 
6687 
10625 
2 4 500 5 
Ae 12 59 Yards, 


4 3 


Chap. 5 Prathical ce TY 


t. 4. iis Aa of 4 Obs e 37. ticks, 1 damn , 


the Content ſolid and ſuperficial? 


3.1416 
27.6 
157080 
219912 
62832 


— — — 


36. 39400 the Curcumference. 


27.5 the Diameter. 


43197 
604758 
71 


6): 75. $350 the fuperficial Content. 
395-9725 4 ſixth Part. 
1 


— 


— 


19798625 
27718075 - 
7919450 


— 1111 


To$389.24375 The Solidiry in knches. 


6.3 Feet ſolid. 
Anſwer ; 16.49 Feet ſuperficial. 


5, There is the Fruſtrum of a Globe, the Diameter of 


br won is the Content ſolid and ſuperficial ? 


Find the Superficies as is directed in Fag. 169, 228 


Solidity by the firſt Theorem in Fag. 130. 


„„ 7854 7354 20 
*$ - | 576 400 20 
1 * — : | a 
I 47124 314160089 40 
3 $4978 

3 | 39270 
576 


452.3904 EF" 
314.16 


1 — 


Baſe is 24 Inches, and the Ahlirade thereof is 16 Inchesy 


82 
A „ gums . r S r es — 32g 
. 1 . e 7 
2 8 . * a 1 


D = ſk Part II. 


. - 966.5504 the o Superſicies. 
— the Bale add. | 


— 
a 


1218405 „ þ The whole ſuperficial Content 


12 X 12==144 
| 3 
x00 the — «of he Alt. add. 
1 — 
$32 the Sum. 
10 multiply al by the Alt. 
$320 | 
+5236 multiply 
31920 
15560 
10640 
266 00 


2785.5 82 the Solidity in Inches. 


— If a Tree girt 13 Feet 6 Inches, and be 24 Feet lo ; 
- c 91 


SS 3 Here 1 multiply by 
RS 6 and by 4, becauſe 6 
| times 4 1s 24. 


5. Practical Queſtions. 


128 oy 1 6 
- 


410) 5113 3 


1 5 | | , 
Anſwer, 12 Tuns 33 Feet 4 Inches 6 Parts. 


Note, that 40 Feet of Timber is a Tun, and 30 Feet a Load. 
Note alſo, That 4 Feet broad, 4 Feet and $ Feet long, 
is a Cord of Fire-wood, that is 128 Cubical Feet. | 


Queſt. 7. There is a Cellar to be dug by 
Length is 33 Feet 7 Inches, and the Breadth is 18 Feet 
ches, and its Depth to be 5 Feet 9 Inches, I demand how many 
Floors of Earth are in that Cellar? 


629 8 3 | 
s 9 the Depth. 
He 3's 
$14 10 * 
3 2% AS 
32403620 8 4 (11 
— — a S 
380 
56 


Anſwer, 11 Floors 56 Feet. 


5 Note, That 18 Feet ſquare, and a Foot deep, is 2 Flooz of 
Farth, that is 324 ſolid Fee. | _ 


' 


W 

Allowance at the Eaves) is 35 
grb 4$ Feet E how many 
d therein? RE 


— ry 
= 

w 

= 


18 


There is a Cone, whoſe Diameter at the Baſe is 42 
| map Tg $4 Inches, and it is re- 
lid Feet m the top End chereof; 1 
the Perpendicular muſt be cur off! 


1728 84 
— — — 6 
3456 376 el 
* 
$836. Square. 
3 
. 
I 79524 
$305t4 the Cnbe. 
1385. 4456 | | 
—Y os 
* — . | 
55417624 
124650104 
3)2 302 31.3264 


410628 


| All the Solid Bodies are in triplicate — their — 


will be. 


logous Sides by Exe. 1 2, 125 12. 185 and 11, 335 


Solidity of the Cone. Cube Ak een Us 


As 4341.62 88: 830584: 7 > 3456 . 


3456 


Mee es EEE ee a. ˙ A. 
— 


9 


4983504 
4152920 
3322336 
W 


$3410.62842):470498304(66124 the Cube of the * 


E MAS 


26 5869575 
5398803 
1055740 

187528 


66124(40.3. 


64 


go ee 
21240 Neſaltend. 


. n 


12 
48 
— — 
492 Diviſor. 
= 
4800 


48120 Divifor. 


1939264 Subtrahand. 


1147 36000 Relſdlvend. 


7314736008 


— ——_— 5 AR — 
PF. OR "OY OE — Ae 2 


e Queſtions. "Part II. 


: 4 : : 2 1 4 
-C > S — F 2 * - 1 by 1 12 Gi 
- 2 7 


* 83 
- * n 

97692 Diviſor. 

_ D a - # 
: * x 9 


— ͤ — f — 
> . 


10908 
1453944 
147003 597 Subtrahend. 
22 


* 


6 = 
LE 3 > " Ew” 
* 4 * W * 6 - > DS 


Anſwer. ted ae Perpendicular mul 3 
If it had been 3 Feet, the Length had . 


E 
; go ES 


CEE? 


rwo to be cut off from the Bottom, or greateſt 
then from 4341 2 ſubtract 3456+. 200 the Remainder 


As 43410.6285 : $30584 25 : 399546282" * 
: c | 8305 4 
| 1595187172 
8 3156370304 
1997731440 - 


1158538864 EE. 
3196370304 | 4 


nn 


— 
4416211) 33155675407. 2192(764459(91.4 
: - "0 — — | 729 5 
b FG — 
19359751 35455 
SIDOTS : = * 
420 222ð2ůS02d 442 


2952 2457 


- 
S a 
——— — — — —— 1 * 
. . 4 a * : * me) - E 
n 7 La 


Chap. 5 Practical Queſtions. 


— be car at 914 Tackes from che Taps we | 


Inches from the Bottom. 


Queſt. 1 10. If a ſquare Piece of Timber be 12 Feet long, and 


if the Side of the Square of the 
the Side of the — of the 1 
muſt I meaſure from the greater 


cater Baſe be 21 Inches, and 
Baſe be 3 Inches; how fac 
End, to cur off f ſolid Feer? | 


Furſt, Find the Length of the whole Pyramid, thus; the Dit 
ference berween 21 and 3 is 18; then. 


Diff. Length. great. Length. 
AS 18 ; 12 :: 21: 14. 


{$0 1 bad the whole Leng of the Pyramid 14 Feet, or 16% 


The ſolid Content of the whole Pyramid is 24696 Inches, 


and the ſolid Content of 5 Feet is $540; which fubmafied 
from 24696, there remains 16056 Inches. Then, the Cube of 
168 (the Lengrh) is 4741632. Then, 


As 24696 : 4741632 :: 16056: 


To 3 whoſe Cube Root is 145.54; ſubtract this Root 
from 168 (the Length) and there remains 22.46 Inches which 
| F 


Queſt. 17. Three Men bought a Grinding Stone of 
ches Diameter, which coſt 20 Shillings ; of which Sum. 
Man paid 9 Shillings, the ſecond 6 Shillings, and thud 
5 Shillings; I demand how much of the Stone each Man mut 

Al 


117 
Er 


* grind down, proportionable to * Money he paid? 


> 


* 


r * 


$ 
wy * 


* 4 - OR ** — ** * 


3 Frail — Part II. 


_ All Circle: are in duplicate Reaſon of their Diamercrs, by 
» Each 12, 2. : 


1 which makes 400. Thea, 


CC 
: 3 400 :: 9 : 180. 
This 0 is the Square of te Semidameer of the Circle 
belonging to the firſt Man. 


* : + 
; And, as 20 : 400 : 120. 
r — of the Cir 


belonging to the 
8. 8. 


And, as 20 : 400: 5 : 100. | 
This 100 is the? of the Semidiamerer of the Circle 
belonging tothe 
Then. from 400 5 Semidiameter of the 
Stone) ſubtract 180,4nd there remains 220, whole ſquare Root 
14.83 Inches; which ſubtracted from 20 Inches, {the Semi- 
Gramerer} there remains 5.17 Inches, which is the Breadth of 
F 


Then, from 220 ſubtract 120, and there remains 100, whoſe 
ſquare Root is 10; ſubtract that from 14.83, and there remains 
4-#3 Inches, the Breadth of the 2 Part to be ground 
down by the ſecond Man. The muft grind down the 
RK 0 hy; ths CEIINS BET. 


Ibis Queſtion may rey ealy and hedily be med 
Geomerrically, as in the anner d Scheme. 2 


Firſt, 


- nn OS 
1 Jn " 4 * * ** Fr * 
rn _ a - 2 3 


——— 


* 


Chap. 4- Practical Queftions© 263 


Firſt, upon the Centre O ſtrike the Circle ACBD, and croia 
ir ar Rigbt-Angles with the two Diameters AB and CD : Then 


divide the Scmidiameter A '*.) (which ſuppoſe 20) in 
tion, as 95s. 6s. and 55. (the ſeveral Sums vaid by * _ 
Men) by the Points E and F; to Mall AE be 9, EF 6, and © «5: 


= 


Then divide EB into 2 equal Parts in d, and u Cen- 
ter, ſtrike the Semicircle EaB 3 and divide FB — 4 * — Parts 
in c, and upon c, as a Center, with the Radius ct, rike the 
Semicircle FbB: So have you the Semidiameter SC divided 
into three ſuch Parts as the Stone ought to be divided; and Cix- 
cles ftruck thro” thoſe Points, will ew how much cach Man 
muſt grind for his Share. * | 


RQxeſt. 12. A Gard'net he had an upright Cone 
Out of which ſhould be cut him a Rolling Stone, 
The biggeſt that e er it could make: | 
The Maſon he ſaid. that there was a Rule 
For ſuch Sort of Work, but he had a thick Skn!!; 
Now help him for Pity's Sake. 


Anſwer, It muſt be cut at one third Farr of rhe Attiade. 


C 2 ; 4c * 
| ; 1 


ys og is 7, — 10, — — Ls 42. ID 85 f 
Deſtion are 635040 (== 36.75 x 1728) then tie 
Cube of teluppor' Walt 31296 80 it will be, | 


As 2940: 1000 :: 635040: ase, eo 3 is 60, 
3 which three Num be- 
will be 63 5040. If the ſo- 
ag 215042, and the Quotient is 295 
E557. Buſhels, or 36 Quarters, 7 cls, 1 Peck, 4 Pints 


Ir 042 


fo much will the Ciſtern hold. 


Queſt. 14. Suppoſe, Sir, 4 Baſhel be exact round. 
IF boſe Depth being meaſur'd, 8 Faches is found, 

| Ifthe Breadth 1% Inches and Haif you diſcover, 

+ This Bajhel is kegel a/l England over. 

Bus a VWerkman would make one of another Frame; 
Sev'n Each and a Half muſt be the Depth of the ſame : 
- New, Sir, of what Length muſt the Diameter be, 

_ That itmey with the former in Meaſure agree? 


bs s 


*% "4 
99 
vs 


4. 4 3 93 - 2 
as * e — 
. — — 


265 


Chap. 5. Practical — 
5 18.5 
18.5 
925 
1480 
185 


— —— 


342.25 the Square. 
$7854 
EW 
136900 ; ; 
171125 
273800. 
239575 


nn 


2150.425200 the folid Taches in a Buſhel. 


7-8 I 594253(286.72336 


$3 


* 0 , 4 att 
f 1 __ ” l 
+ yr „ — —“ b 


* 
% b 
4 
v 
* > 


1 the ſquare Feet in an Acre. 


* * 


Practical Queſtions. 


Part If 


.7854}286.72336 . .. (365.666 (19. 107 
51103 — £ 
39793 29)265 
$2360 261 
$236 
3 381)406 
381 
ane 


* 


Queſt. 15. In the miaſt e Graf 
I took jaſt an Acre to tether my Aſs ; 


| How lang maſt the Cord be, that feeding all roand, ; 
6 


B . e 
Circle containing an Acre; FI WO be the Length of the 


> 
* 


The WORX. 


660 WAY the Length of an * 


65 | Feet, the Breadth of an Acre. 
> * 
3960 


39609 | | 


K ů owner 


As 1: 1.2712 :: 43550 
43560 


763520 
63550 
38155 
$2928 


—ͤ—ũ—3—3— ͥͤ ẽ— ll — — 


$5469. 


oe, The Diameter muſt 5 19.107 Inches, if the Depth be 
7.5 inches. 


* 
y ' < = * 
* 2 


Chap. . Practical Queſtions. ; 26> 


—— 7 % 
nnen Diamet. 


— — — 


— 117.71 half { 
43)1 54 | 4 F * 
129 f A 
— — 
465)2560 
2325 
4705)23559 
23525 


+ % — 


34 


Anlwer, The Cord muſt be 117 Feet and Inches. 


But in an Fiſh Acre is 70560 Feets.e. 21 121 ais pete. 
then ſay as above. 


* 1.2732 2: 70560 : 
76560 p 5 
— 
7633920 
63660 
891240 


Wr — 
—— 


$9$36.9920(299. 72 Diamet. 


OS 
| 5 199.86 half. 
JJ a_ 
2 * 4 © w 441 


$89) 5736 

$301 
— — 
59587043595 | 
| 41909 


59940) 16 


"Parr II 


build a new one, 
much at a Time 
uare the New 


272.25 the Area ofthe oldone. 
5 | 


— — 
5547s 7 
> 
— — 8 
43)41s 
384 
56503275 
2825 
—— — 
$707)}45000 
. 399483 
3 — à—ů—j— 
S805 
i 


Anſwer. The Side of the new-onc. muſt he 24 Feet, and beat 
7 lacks. T | 


CE nb | 


. en DOT eget 


„ 
3 


Chap. S Practical Queſtions. 


r . . 


— — 
_ 269. 


Queſt. 17. If a round Ciſtern be 26.3 Inches Diameter, and 
52.5 Inches „how many Inches Diameter muſt a Ciſtern be, 


to hold rwice the Quantity, the Dos wg — fame? And 


how many Ale-Gallons will cach 


26.3 
26.3 
—— — 
739 
15786 


691,69 the Square. 
4 2 | 
— —_ 


13 $3.38( 37.15 
9 


1 670483 
Es F 


74101438 
* 
7429)69700 

66861 


—— — 


2839 


—— — — 


2 p E 4 : F 1 n. . 8 


The Diameter of the greater is 37.19 Inches 


3 FP "oY 4 
_ ——— 1 K 6 _ _ 2 
" on. + # Y bs . . D 


631.69 


. 


* 4 a 
2 * N * 
* 1 - 
=. - 
: — 


„ 


— 


—— — —„-— — > — 
= 6 = * — BM: = 1 2 * 95 
2 2 Gl 5 


20 Practical Queftions. Part TI. 


Lees 2-8 —_ the Square of the leſſer Ciſtern's Diameter. 
345345 
3563352 
434133 
. | 8 
543.2563326 Area of the Baſe. 
| —_ m_ 
27156266630 | | 
1086506652 | 2 
271626866 30 3 
———— 


2$520.79961 50 ſolid Content in Inches. 


— 


282)28$520.799(101.137 Gallons. 


320 
2287 
1055 
2139 


— — 


I65 


Ie, That 222 ſolid Inches a5 an Ale or Beer Gallon and 231 


* Wine Gallon. 


And 359.05 is the Square of the Diameter of a Circle that 


will hold a Galloa of Ale at an Inch deep, and 294.12 for 


Wine. I 

And 217.6 Inches is an Iriſh Gallon, of either Ale ot Wine. 
Al 277.05 is the Square of the Diameter of a Circle, that 
will an Fifþ Gallon at an Inch Deep. - 


You may find the Content in Gallons, thus: Divide the Square 


of che Diametcr by 359.05, and multiply the Quotient by the 


359.05) 


wy _ 5 " 2 : , 8 
— — . ——— — 


> * — — ” o on _ —— _ _ . 
—_ 4 — bs — Nas: pI 222 —— _— 
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359-05)1383.38 ., . . (3.853 MN 
| | : $2.$ . | 
F 306230 — 
. | | 18990 19267 
1037 7796 
| 19265 
: The Content of the greater 202.3825 Gallons. 


Qnef. 18. If the Diameter of a Cask at the zung be 32 Inch- 


es, and at the Head 25 Inches, and the Length 40 Inches, how 
many Ale-Gallons is contain d therein? | 


25 31 


25 32 | 155 

25 64 | 1 
50 96 | 1077 
625 1024 Square of the Bung Diameter. 


1024 the ſame. 
625 Square of the Head Diamerer. : 


— — 


But for , Gallons, 
1077)2673 (2.48 Divide by $32.25 
g 40 The Quotient is 3.21 
. Which multip. by 
8820 99.20 K by _— 
— | — Give 727.40 
204 | tiſh Gallons. 


Anſwer, 99.2 Gallons. 


Otherwiſe, You may find a mean Diameter, and work by Scale 
and Compaſſes, thus; ſubuact 25 from 32, and there remains 
7, which multiply'd by .7, the Product is 6.9, which added to 
25, the Sum is 29.9. Then extend the Com paſſes from 13.95 
the Gage point Engiiſh, to 29.9, that Extent, tura'd twice from 
40, mw Length) will fall upon 99.5 Gallons; ſe mething more 

1 3 . | | 


thaa 


a — |. adn my — Ae u 


A - TW — * * 2 L 
TT .. Sx = x 
* * 5 
* 


* . * = * * 
- * 2 _ * 9 T — 
e boy 
a Wy 7 - 
—— x * 


Sh. = * — 


1. There is a Stone 20 Inches long, 1 Inches broad, 
and $ Inches thick, which weighs 217 Pounds; I demand the 
Length, Breadth, and Thickneſs of another of the fame Kind and 


1 — Shape, which weighs 1000 Pounds? | 


33. | ED 
2 2 : 00: : 1000 : 3687.45, whoſe Cube Root is 


33-28 Inches, the Length ot the Stone weighing 1000 Pounds. 


| As 20 33.26 :: 15 : 24.96 
r $< $3.01 


; The Length 33.28 | 
Anſwer, J The Breadth-— 24.96 Lune. 
The Thickneſs. 13.312 


fn Iron-Bullee, whoſe Diamercr is 4 Inches 
iehs 9 Pounds, what will be the Weight of another Bullet 
(of 5 


ame Metal) whoſe Diameter is 9 Inches? 


” The Cube of 4 is 64, and the Cube of is 729 : Then, (by 
I | La. 12 130 | | | 
"1 1 
9 7: anne 

bb. oz. &. 
Anſwer, It weighs 102 8 4 fere. + 


. 21. There is a ſquare Pyramid of Marble, each Sideof 
its Baſc is 5s Inches, and the Height thereof 15 Inches, and its 
"Weight is 12 Pounds and 2 Quarter, I demand the Weight of a- 
nother 
Inches: 


 TheCubeof 5 is 125, and the Cube of zo is 27000. Then, 
(by Exc. 12. 32.) - 5 bi - 


As 125 : 12.25 :: 27000 : 2646. 


Anfwer, The weigt is 2545 Touns. 


Practical Queſtions. Part II. 


The Cube of 2c (the Length) is $000. Then, (by Excl. i: 


— 


like Square Pyramid, cach Side of whoſe is 30 


E 


. * 


18 r 
| Chap. 5. Practical Queſt 


Se 22. There is aBall, or Globe of Marble, whoſe Diame- 
ter is 6 Inches, and its Weight 11 Pounds; what will be the Dia» 


— 


The Cube of 6 is 216. Then. 


th. 4. 
As 11 : 216 : : 500 5818.718186 


* Whoſe Cube Root is 21.4 Inches. the Diameter ſwaghe. 


g, 23. There is a Fruſtrum of a Pyramid, whoſe Baſes arg 
regular Octagons; each Side of the greater Baſe is 2 1 Inches 
and each Side of the leſſer Baſe is 9 Inches, and us 1 
15 Feet; I demand how many ſolid Feet are countain'd 
ant - | | 


4.8234 the tabular Number, Page 37. 


» | 
4 237 the Square of a mean Side. 
F 3379$8$ | 21 | 13 
144352 „„ | 12 
96 568 3 — 
| —— 189 3 14 
1144.33 Ä 43 3 
15 — * 
3ͤ— | 337 
$7216 540 
11443308 
144)17164.9620(119.2 
— OS 
* _ 
| 1324 
219 
* 9 
11 ſolid Feet 


on. 273 


«& 3 
8 £ 
_ — l 
2 4 * . = 
1 * p 


I ˙ a K 


. Practical Queſtions. . Part II. | 


| Theve is2 Fruftruma of a Conc, the Diameter of the 
is 36 Inches, and the Diameter of the leſſer Baſe is 


— 
Firſt, Find the Length of the whole Cone, thus; 
From 36 
ſaber. 20 
56: As 16 : 215 :: 36: 483.75 
2 | $6 the Lengih ofthe whole Cone 433. 2 Inches. 
% 0 . 
- Then find * of the whole Cone. 
36 1017.37 24 
36 ann 
Fs Wet 
216 1017 $7 $4 s 
103 6107270 
1296 20357 
735% 30 
— Feet. 
$184 1728}164132.83{94.98 
6480 . 1 
0905 $51: 
* 6 17008 
5 | 1435636 
5 Area Baſe 1017 3734 ES 
| 5 | 744 


Thus I find the Solidiry of the whole Cone 94.98 Feet. 
| Then find thelolad Cores of the to ran that is wanting, 


ww - 


—. 


— 1 22 -t r 


Chap. 5. Practical Queſtions. 
— — | — — 


— 
- 1 
at 


4254 the Area of Unity, 
| 400 the Square of 20. 


3)3 14.1600 Area of the leſſer Baſe. 
| 10472 a third Part | 
268.75 Altitude of cke top fart. 


* 


$2360 
73304 
$3776 
62833 1 8 
20944 | - 4 | 5 


1728 286142 8016.2 8 Feet, 


10863 
4955 
14990 


1166 | 

| | Feet. 
Content of the whole 94.9 
Content of the top Piece 16.28 


$ — —E—ä— ũ — 


Con tent of the Fruſtum 78.7 


Se. 25. If the top Part of a Cone contains 26171 ſolid 
Inches, and 200 Inches its Length, and the lower Fraftrum 
thereof contains 159610 ſolid Inches; I demand the Length of 


che whole Cone, and the Diameter ot cach Baſe? 


200 159610 
ns 200 28171 
40000 | 1857861 the Sum. 
200 | | 
— — OO 


$00c00000 


"Praia "Queſtions Part IT. 


$000000: : : 125791: to ee 3 cube 
Length of the whole Cone. 55 


= Then find the Dances fthe lee Baſe, chus TS 
| | 200)26171 


—r_ 
292.865 Ares of the leſſer Baſe. 
Then, by Prob. 10, Sect. IX, Chap. I. 


1: 1.2732 :: 392. 565 
| 1.2732 


723130 
1177695 
2747555 
1 7385130 
= 2 39256$ 


«A : } 


| 8 

* 

42056 

$4 
rr ==:> -:443)a5dn 
| 1329 
4465) 28237 
223285 


—— ———ß 


2912 


Lefſer Leng, Leff. Diam. Greater Leng, Gr. Diam 
3 9-200 2 22.35 5: 2348 : 42.94 


Inches 
_ CThe tina ef whole ä 


Anſwer, The Diameter of the greater Baſe — 42.94 
The Diameter of the leſſer Baſe — 22.33 


* 


— "Ye 29H. — n 


CITY — — „ 


26. There is a Fruſtrum a Cone, whoſe d Con 
tent is 20 Feet, and its Length 12 Feet; and the — 
r i a 5 8923 1 demand 


F Xx Fanay z 
1 5 
FEST 9.4% Feet. 
"The Sum 39 | - meg : Feet are the Tri- 


ple of a mean Arca. 


Thr: 1:39324 +3 eee, 


* 


So the triple dunes of © mean Diameter is 6.36632. 
Then, as 39 : 6.3662 : 1 25 3 4.040897. 


This 4.080897 is the Square of the greater Diameter, whoſe 
| _ root is 2.020123 Feet. unn a Then, 


As $ 2 24147 : — 


+. 48 


$0 the gg eee is 2624147, ad ts leſex d 
9.69659 3 a * 


* 


Deaf. 27. There is a Room of Way 129 Feet 6 lachen 
in Circumference, and 16 Feet 9 Inches gh, (being 
the Mouldings ;) there ate two Windows. cach 
high, and the Breadth of each, from Cheek to 
6 223 the Breadth of the Shutters of each is 
the Cheek-Boards and Top ami Bottam Boards 
taken together, is 24 Feet 6 Inches, and their — 1 
9s Inches; the Door- 7 Feet high, aud 3 Feet 6 
wide; the Door 3 Feet 3 Inches wide; 1 demand how 
Yards of W ainſcot are contain di in * n 


1 
1 


1 
F 


77. 


- 


1 R . , "uh 2 2 3 N . 1 0 
F 4 * W 3 1 bs! 1 of 
d 4 | Ps” 
wa +t * an 1 ,. \ as Tis 5 f + 
, , * 6 4%. wa . ' F 1 * - 


2 — MGR. * f K. 7 
Zee — art 


/ 


* 1 


5 of a Baſt of Wind, the Top- 


Cp. $5 Practical Quettious. 299 


| — — — 
W of tat Haced 2169 1 6 
The Shutters, at Work and half 97 10 .C 
The Door, at Work and half = 23 
| pg manga v5 9 © 
1 The Sum 2386 10 . 
Door-Cale deduct 5a f „ 
. — ok 
Shanks. yo * 
mY | 1 
WP 2 Anſwer, 253 Yards 5 Feet. | | 


Nabft. 28. There is a Wall „ 
| and the Height is 3 times the Breadth, and the —— 
the Height; What is the Lenni. Nek. and 


: the Breadch e, hen the Height mult be 10, and the 
1 80; which three Numbers multiply the Pro- 
duct will Nr 


As 1600: 8: ; ene 2 91.125. 


this the Cube Root of 91.125 is 4.5 which is the Breadrh ; 
then 5 times 4.5 is 22.5. the Height; ; f Fines 22.5 is 130, 


th: Length. 


« wwAL +% * 


weſt. 29. There 1 is 4 May 8 — 


in 
the Ground at 1 Feet Diſtance fam che Foot of 


the broken Piece was 39 oh Now 1 __ 
the May-pole? 3 


28er gn 
Therefore, hath gh Squire of of 1 f fibcral the 


e of 2 
the ſquare Root of the 
which add the Piece broken oft and * —_ ho +. 


By Excl. 1. 47. the 
Triangle, is equal @ 
Perpendicular. 


Yu + | | 25 


= 
65 4 


* 


ages £016 18138 „eee 
9 g 3 : 


we 
* 


1 


n 


WW 


* 24 , rr IE OT OE ney 
- 
* 
— a — — 
3 bo i ts 6 
* 4 
* 
2 
) * 
If « Cold 
men | » 9 
4 « F a 
ö 0 2 by ö 5 » 
: : «© - % $ 
6 * 1 - 4 4x8 
"7 
* 4 2 „ Þ " F 
Is: A « ug s & 
, nn ' 5 1 


n 


e 


# 


. 
2 * 1 ” 8 * - Y pf 
4 TIL * S8 7 T7 
= - — 


abs 
—— 
E 4 
9 1 
« = 
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That is | 
Av 472-5 o'r; 64 7926) © 


Ele ker t eee 


22 s 


- 
* 


l 
Staff. * 1 


— 1 nA 
6 


* 
xt 
n 

F 

"4 

* 

i 

7 


* 
PRs 


| - iz. by 216, 
SBglichtr equal to the Superficies. 
R Therefore, 6 is the was aufe. 


ie 9 Þ =* 


- 


- * * ” — * * N — 
Rs ——ů 2 — ”T . 
TH 8 = 1 a "> 4d 
* _ F >». 22 r * 
; 3 N ey, EEE 
— 1 
£ * 
- 
= - 1 — ” 
* 
. Q ſti 
, : E 
N 


B 


% Fi SIT ICY OR ; ww St.) | edi - tat) +" 1 1 1 "wo oy e PA kth 5 2 \ i 
E 5 \ N 8 la 4 FG . : Kos 1 4 wn i 7 ? * . Fi £1 1 "Y 
a v 1 e 14 q 1 1 ene e 2h BY F ne. 10 a 1 1 * ag og pda nid 
— 8 0 
aan ieee 18 5 4 g 


won. eee — — — — — oh 
* "_ 


== 


> 
84 


What will he Axis of a 


* * 
A 


7 2 


Py 4 
N N 3 i * 


as 18 0862 


"oe 


* 
” 
b * 2 - S 
K S - - 7 
5 , 
ies is as 1 to 6; when 


dity and 
, it will be 


1 18: :6213.55 


= 


4096 : 2144. 66565 q‚ 


„„ 32 1 : . 0 
e 


„ * 


A 


As 1 : .5236 


— T e 


— n — 


4 236 : 1: bee . _ 


The Cube be Rootof 2048 is 12.699, which — 
N D yank 16 61a - 4 — 


„ "As 12: 522 1072.3328 : 446.305.” ace Ie RP! 
— is the e 


As $5236: 2: 446. 705 : 853-333 under 
ns Cate aan emen 9-435» the Diamerer af the le | 


The Sum of 9 and 4 13. hen er Ar 


As 13”: 4 : 446.805 7 13747246. © | 
This 13747146. is the ſolid Coment of the — 


As .5236 1 1 % 


The Cube Root of 165 5649 i I the Dome f the 
leaſt Shell's . x 


"Hon I6. the Diameter WP x - ql 
ſaber. 12.699 the Diameter of the Second. - 
de? 3-301 


half is=1.65 the Thickne of Meral of the greatelh, | 


"From 12.699 the Diameter ets 
9.485 the Dizmoy of the Tug 


Rem. 3.214 


half is 1.697 the Thickneſs of Metal of the ſecond 
From 9.485 the Diameter of the leaſt. 
ſubtr. 6.403 the Diameter of * 


Rem. 3.082 Re 15 
1 the Thickneſs of Metal of the leaſt. 


APPENDIX: 
4 $9 $$$2S2S 


( I. Of Gacrns, according t beth the 


Iriſh an n Gallun. 
Shall not here give the whole Art of Gaging, (th (there being 
ferent Books of har Arr arexdy in Fins derrer 
) but ſhali only lay down ſome ſhort P: Rules. 
* — — o! others, may fn the Se of L 


quor ina) veſſel 
| $SSSSSSS$FSSSSSS$SSOSESSSSSSSSESSSSSSESHSSSSSVERSESSSS 


PROBLEM * 


4 


To find the ſeveral Multi pliers, Divifors, an 
 Gage-points belonging to the ſeveral Mea- 
fares naw uſed in Enzlaud and Ireland. 


- 26201 ooo 003 546 Multipliet for Ale Gallans. 
Fn 332)2. 0000(.004329 Multiplier for Wine * 


# „ 
4 - 


28. 


Ta 
b 
4 


— 2 8 

wy — "0 * — LY — 
* EY 7 2 %y Y % : * * * _—_— 

— * - * 2 > IX - 

e — - = 

. 8 — ns . — : , , 2 2 
Ly c . 0 
5 
- | 
of « 
n 1 


* 2 
- 2 — END Ge ED thee 
I — 
- 


a 79 Multiplier for Corn Gallons. 

? 21560 42}r.000{.00045 502 Mu triptier Canes * 
eee, Aae, 2 Gallons. © | 
Maſiphers, the Produd will be Gallons in the feſpective Mea- 
fares; or, dividing by rhe Diviſors 282, 21.268. 8, or 217.6 the 
Quorticars will likewiſe be Gallons. OS, | 


Note, That 2 62 ſolid Inches is a Gallo of Ale, or Beer-Me3- 


x 
— 
12 


; fre ; 2 33 lid Inches is a Gallon of Wine-Meaſure; 268.8 ſo- 


Ed Tuches is 3 Gallen, and. 2154: folid inches is 2 Buſkel of 
Corn-Meaturs. Alſo 217.5 ſolid Inches, is a Gallon Nb, hoch 


Are 0 be wjed. - ; 2 7.4: " © S ' » ON . 4 + 


232).735393{.002725 Multiplier for Ale Gallons. 
231).785398(.003399 Multiplier for Wine Gall. 
- 223-6)388398(.00360293 Multip. for bib Gall. 
35 398)282.{355.05 Diviſec for Ale Gall. RE 45 
735393)231.{294-12 Divifor far Wine Gal. 
785398}21r50.42(2738 Diriſor for Corn Bulkels. 
285352}=17.6(277-05 Diviſor for irik Gallons _ 


_ S * ” - 


" The Gage» - Alc-Meaſure, is 16.7 
Paint foe Winc-Meaiuwe, is 15.19 _ 


| Squares in Nai:-Buſkel, 1s 46.36 
| C iriſ-Gallon, is 14.75 
, A Ale-NMcafue, 18.95. 3 
Point for Mine-SAcaſure, is 17.15 ; 
carcularFi- Majit-Buſhel, is z. 32 
gures in  TJrijÞ-Gailon, is 16.64 
PAO 


[81 


Sect. 1. 


— 


See 23285 aba 


ron N . 


-- 


To find the Area iu Ale, Wine, or Iriſh 
Gallons, of any refilineal plane Fig are, 


whether Triangular, Vuadrangalar, r 
Multangular. 


0 reſolve this Problem, Chap. 1, Part ts 
find the Area in e Oy the proper Din 
282 for Ale, or b tr or 21%6 = 
or elſe by Multiplication, by .003 546 for Ale, by .c04329 for 
| iy by 004595 tor Iriſh, N Frodu® will be 


Example. Mou a Back or Cooler RK IEC 


gram, or Lo Square, 252 Inches in Length. and $4.5 lackey's 
EN. whats he Area in Al, Wane, ot ib Gallons. | 2 


e by 345. and the Product is 21125, the Arca in 
282, and the Quotient is 749 Gallons 
X _ dee by 003 546, the Nroduct is 74.9092 5 Gab 
ons, nearly the fame; and if 2125 be divided by 232, or malei- 
ply d * it will give 91.45 Gallons of Wine, A 
$ 


2112 divided by 33 SR will 
give 97 .06 Triſh 


'B y Scale and Compalles. 


PONY RE a RENEE 250» a * N 
from 84.5 to 74.9: And, 

Extend from 231 to 250, that Excent will reach from $4.5 wo 
1.4 5- 

b 


Ex:end the Compaſſes from 237.6 10/250, Bu n 
ey ow $4.5 t 97,96, 


g 


vors, 


— 
— IRE" —— —üUeä— —— 22 —— — —— 


8 


9 , ha EN 
* ; : 8 
= 
= . * ? <4 
As -— . 2} wil. - 
© % 
$ <6 3 
J X ' * b | 
| 9 * , | 
/ * * 
: af 6. * 4 S — — 4 


Kors. The Arez's of all Superficies are always 
drrftocd to be 1 Inch Deep, otherwiſe, it could not be ſaid that 


1 


eral Places. {more or iefs, * to the ack ae, the 


— 25 remote and equally diftant 
en weil do, noting down the wer Inches and decimal Parts of 


excry Dip. 


EE Divide th Sum of all thaſe Dips by the Number of Pla- 
e ean Wet of 


3. Laftly, in by the Side of the Back (if you 


can) chat juſt wers the ſame with "hit mn Dip, and m 
Notch or Mark there for the true and conſtant Dipping- 


Taen, if any 
Back; 3 or gaged at that Place, and the Wet Inches fo 


Ponte III. 


The 1 of 4 Circle being given in Inch- 
"es, to find the Area thereof in 5; . ow: 
- or Triſh Gallons. 


. ee be d d by .o02785 

Ale, or by .003399 for Wine, or Ty for Hh 5 
* 3 359.05 Ale, or by 29612 
* 


| Quantity of Worts {which covers the Whole 
iply's into the Area of the Back in Gallons, me 


. 1 BS... 
ee e, 277.05 for 5b Galloas, the Produits or Quo> 
heaps ri de reſpedive Ale, ane 


S »» 


. Su & ihe Yeni of > Crt be 12.6 Tack 
what will Pay , nf in Ale. Wine, 02 iriſh Ge 


The mn 32.5 is — 


Then 359. 1 1062.76(2.9599 Area in Ale Gall. 
And 29.12) 1062. 7603.6 133 Arca in Wine Gall. 
And 277.05) 106 2,7603. 8565 Area ia f G 1 

Or 1062,76x.002785 — 49599 Ale Gall. . : 4 

And 1062.76x.003399 —— 3.6133 Wine Gall. F 

And 1062. FEES == 3056s iſh Gall. 


* PR 


= 2 By Scale and Compaſſes. 


Fxtend the Cats from 18.95" (the 
to 32.6 (the Diameter) that Extent will 2 to a 
"Number, and from that 4th to 2.9599 Gallons Or, extend 
Coin from 1 to 32.6, that Extent rurn'd twice over en 


5002785, will ar laſt fall _ 2.9599. = ad a — 


For Wine, extend from 17.15, (the Gage-Poine for Wige! - 
32.6 (the Diameter) that Excent. ruru'd twice over from 1, wall 
at laſt fall upon 3.6133 — | 


Or thus: Extend from 5 0 826 that Extent will reach from 
.003399 (being turm d ewice over) to 3.6433 Wine Galloas, 


For Iriſh Gallons, Extend — 16.64 (the ub wo 
32.6 {the Diamerer) that extent turn'd ewite over — 
at laſt fall _ 3.8565 rhe Iriſh Gallons loughe. 


L vv m_ 55 * 


_ 
_ ©. 

8 2 FE — — T 

- | 1 

7s * * Ss " 

= IJ : 
*. .. - S 

AED, E 


PoE IP - 


7 be "WE Ie" {or Lougeft Diameter and 
the Ganjagate {or ſborteſt Diameter] of an 
Zip 7 Oba being „ to ind 18 
Area in Ale, Miu, o or Ii Gallons... 


f F the] 

[i | the Length and Breadth of the Oval, be divided by 359.35, 
or muluplye by , ' for Ale, ot divided by 294-12, or 
S 


1 by .003399 for Wine, ox divided by 277.05, or mul- 
8 by sog the a or Products will be the Ac 


* 33 * 


1 S 
- — 
_ 


* Huttighy 31.5 by 74:6, and the Produh nue, u. 


359.05}4444-4 12.38 Areain abo-Guilces. D 
294-12)4444.44{1 5.11 Area in Wino-Galions. To Ba 
277. S7 Arca in i Gallons. 64} t Is; 


— And 4444.444.003395 = 15.12 Wine Gallone. IT 
| ADS $444<43003603==16.1 3 „ SY 


* 


By Scale and Compaties 3 


6 Nl by & 
dhe Diſtance between them into two equal Parts; and the 
Point will be at 66.6, which is the mean Proportional 


* equal ro the Oval) Then ex- 


—A . r, will at das ol 


— n <> 1 an 
* < " =*M hs. 4 = 9 > =; 
þ Cw Ss nag y > 
# | 


. . 


Or 444444x.00278$5==12.38 Ale Gallons 3 8 


tend the Compaſſes from 15.95 (the Gage-point for Ale) to 65.6, 


AO % 


wo Þ Þ 


8 3 / Gaging. 
Ale-Gallons: And extend from 17.15 amet ng 


to 66.6 ; that Extent turn'd twice over from 1, will reach at lait 
to 15˙11 Wine-Gallons. | | 


_ Lady, Extend the Compaſſes from 16. 54 (the * 


| 20 66.6 chat ement one in nn 
36.3 en ae Ge 


e 


* 


1 


EW Pavs Gem VV.” 


W-.- 


To 5 the Conteut iv Ale, Wine, or Irifh 
hes of any Priſm, what Form ſeever 


Baſe is of. 


IN 37 find its folid Coment in Inches (by Seck 1, 2, 3, of 
Chap. II. Part II.) then divide that Content in Inches by a 


— N 
Ons. | 


" Ocherwikh you may find the Content of a Priſun by finding the 
Area 1 (by Problem II. of this Appendix} 

—＋ a e le celle ea, os Degck wiahin, 
c will be ies Content in Gatious. 


Example. | Suppoſe a Tun, whoſe Baſe ian Parallelogram 
eo 49.3 Inches, 1 16.3 rar 
* Depth of the Tun is 42.6 Inches; the Content in Ale 


Wine and | Fiſh Gallows iacequir'd 


r abe Bread, and $75. W mY fy 212 th Quoucne is 
271.83 Ale-Gallons: And di by 231, * . 


111.64 Wine Galllons. And divided 217.6, Quonent is 
3 52.33 Iriſh Gallons. And by dividing dingy 2150.9 f Ke 
wil be found to hold 35-65 Buſhels of 


for Ale; or by 231 for Wine, or by 217.6 for d the te- 


PxoOBLEM VI. 


* 


7 fg ti tbe Content of a Tun, whoſe Baſis 
ere alike and Parallel, — unequal, veing 
* 45 . Fraftram of 4 Pyramid. 


tween them, and multiply the Sum of thoſe three by one 


arch greater is 10% Inches, and its Breadth 70 Inches; 
n2th of the lefler Baſe $0, and its Breadth 56; and the 


Ls * 33 14. hd — 


Mnltiply 100 by 70, the Frodu@ is 7000, the Area of ile 

Baie; and $0 multiplied by 56, ihe Product is 44 30, the 

| hover the leſſer Baſe ; then multiply Cie wo Acca's into each 

other, and the Product is 3 1260000, TD —— 
* n 8 | 


IND the Area of each Baſe, and a n | 
, ing Por 5 „ the 


d n the 


1 the Concent in Ale and Derne 


%; * r =. * 5 FIR * p "x "Ee - A * * —— 
— 8 
\ n « 


5 
0 a 
* 


— A _—___ 


OOTY ney 17080 


A third of the Depth 2" 7 © ot eb og 2d 


—— 


- 


e „ 65320 
| 8 A 282)239220($47.06 0 
k; ñüLL - - 5-0 


CCC 


ee 48150 * 


5 Fenn VII. 


5 * the Canter of 4 Tus, who. *. N 
are Parallel au = ” being Ms 
from TIE. Aa & » i 

| ov wh "IS. - * 

1 


| 5 | ag ell be a ic Why od the A 


: 1 
yet AST Dc 3 


„ . e of To Difference of the Diameters, that Sum 1 ; 
ys 3 of a mean Diametet; Which divided by 359.05 1 
> cr by 25412 for Wine, ot by 277.05 for TriſhGallons, gives the _ 8 
Ae of anican Circle in Ale M ine or Þib Gallons; whash ma- - 
+ ds La  givesthe Content. | 


* w Example. gu 2 
leſſer Diametet . and t 
4 * Wine WW 


& * * 


© by 71, andthe Fonlaibis 5600; to which add 37» 

ſe eahe Squarcof the Difearnce — and 
i — 5708, which is the Squareof a mean Diameter; which 
= on by $ $2.0 and the Quotient will be 15.895 Ale Gallons 
BY 2 y by by 36: he Dept) ad he Product wil 
1 ER; Gallous, the e ö | 


„ Sue and Com lies 


„ and take half 1 Sum, 
mean Diameter; rnd it 


ö which is £21 "lacs ads 


"BE Hit 
4 
bh 
N 
> 
F 
8 
* 
8 


- And if extend che from 17.15 (the Gage-point 
for ae) 76. that willceach from 34 — _ 


er a : N 
2 * * p - - oF \ K - Op Gin, Ew * 80 9 I 
1 N RF BAG C 0 N & 4 N 9 , 4 8 K 
1 N 0 * Nit g: — 4 » td iin 4 7 K * * 8 „ J 
a e ee R en wel k 
wenn * 1 3 n © 4s, 2b. a WAR OE wehe „ nner wry 8 
* bande % 8 r M OP s * W _ " 1 oe we f : ow | q . -, * ak LY 5 ah Wwe A A 0 * 
"KY N * F tat 6 . a A r, „ 4 * p 5 * 4 ** 
45 _— N „ 08 n Bn ATI W * Nee k * * 2 42 7 Yay * T 7 a4 W , we 
* br $9.0 „ NC... , Tx y * „ BY W a 1 "4, 9 % 
\ . 0 9 5 . 2 p F l . 0 5 
h i 6 8 c v5 0 % , 
1 * 4 q by N * f 7. 1 
Ss \ % «| + , 
1 if 3 * x G kt Z g in 0 zY 
\ 4 _ - 
* X * 4 bv * *-44 
* 1 * of 4 _ 
* * # * 
1 ? e 
7 9 


. 1 
A". "4 
vt 
dis. Yo 
0 | WR 


6 If you enend the Compailes from obs Gate 
2 R 34. N 


ver) to 700. 3 


92323 


% 


© The Merhod uſcd by the 1 

+ the Diameter in the Middle of cvery 10 Inches; that is, * 

. nens, = gindd fs + | 

ff cxerr que of elk Whatman 

them in their Books F lurvey, they take 
an 


Wer Inches and Parts that the Liq 5 in Depth, 
tive Arcas, and remove 


7 wege . 
7 and the Total will be the 3 in che Tun. 
1 | * Sappole 8 . | 
= 64 Inclics, andart 15 Inches from the Bottom 67 Inches, and at 
' SE 11 TERS and as 35 8 the Dia- 


Meter 


_ 


* 


_ 


0 On 
n n Eb 3 * S * . — 
% * 9 r 9 : 
=. 5. 8 «hs N E- >» = 
8 - * F 
1 


— 


3 * *. ; 
2 > ; * 
unn. _ it a. 5 
e 1 wi. 

* 5 5 - 26 AS 0s” _—_ * 
| 8 g. 

» x TY : 5 

2 1 4 


meters 7 | Ina | Now the Arca anfwering ts 64 Inches, is 


11.4278 A e Gallons; . Is 12.8523 Sued and 


1 Gallons: en, ſuppe the Deprh of the Liquor > the laid 


* 


Tun be 1 er w calf up this Gage,” 


firſt, Inthe Area anfwering to 64 4 being multiply d by % 


that is, by removing the ſepatating Point a Flacerowards the 

Hand, it will be 114.078 Gallons; audthe nent will be 22 5.02 35 
aud the next 1 36.47 Gallons: Now theſc three will be the Con- 
rent to zo lnches deep. Then, to find the Content of the 3:5 Inch 
es, multiply che next Areart4-$418 — 2 and the Product is 


334305 Add all theſe together, andthe Sum is the whole: 


b of e 2 Tun. 


nd nn 10 Jnches der —_— 
+7 > ,: "The: Content at the next 10 Inches © ings. 
The Content ot the next 10 Inches+ | | rarer 

| The Content of the neut 3 Inches 5 $3490" 


Cogaits The whole Quantity of er iu the 2 
442 Tun, Ale-Gations. 12S 5 
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423.204 


* ; es : 5 215 1 Leu vin. * 
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To fu the Drip o or Tau if, a ; Tam. 


UPPOSE the Tun laſt mention d was oplcth that when 
the Bottom is but juſt cover'don one Side, the Liquor is 4 


Inches deep on the Side oppotire, How much muſt be allow'd 


for the Fall of this Tun; that is, how much 9 
the Tun? 


The Diameter in the Mid2e of +4 Tnches from the Boctom on 
61.6 Inches; and the Area anſwering thereuntso, ws 10.663; 
which multiply d by 2, (that is, halt a] the Produt 21.436 

2 to 3 will juſt cover the Boom 
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9 ET ABCD bea ſmall all Copper to be Gage e 
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and extend the other to the oppoſite Side ofthe 
make it faſt, or cauſe ſome Perſon to hold it very 


d)] which ſu 
which fappo 


PROBLEM IX. 
Po Gage a COPPER. 


Take a ſmall Cord, or Packthread ; make one End aft A, 
at B, where 
y ttraitz then fee 
one End of the Inſtrument in the Bottom of the Capper ar C, and 
move it to and fro, till you find the >carcht Diſtance to the Thread? 


(as at a) This Diſtance, aC, is the Depth. of the Copper, which : 
boat fon TIES: ar | 
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: 29 
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* - 0 4 g : * a 18 
in like manner, ſer the End of the Rule upon the Top of the 
Crown at d. and take the neareſt Diſtance to the Thread, | 
ſe 42 Inches, this ſubtracted from 20. 47, 
5 15 the Altitude of the Crown. | 
To find CD, the Diameter of the Bottom 


— —— touches the 
"the Crown, may be found 
= | Now, to find the Conte 
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Ame Crown be taken” for the Eruſtrum of 2 8 

the latter Part of Sect. IT. Pag.r79) will be 
> The Diameter; CD, was found ro be 64, and the Arca to this 
Diameter is 11.402; this mulciply'd by half the Crown's Alt- 
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the Kemainder is 64 Inches, the Diameter at the Bot- 
the Sliding-Rule to be 65 Inches. 


— ade, is. by 2.5, gives 23.52 Ale-Gallons, the Content of the 
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By Scale and Compaſſes. 

| You may find the Areas anſwering to every one of the Dia 
| meters, thus; | | 

| Extend the Compaſſes from the Gago-poine to the Diamerer, 
that Extent being turn'd twice over 1, Will t at alt 
upon the Area of that Circle: Or, being turn d twice ove: wan 


6, will give the Content of that 6 Inches of thee Depth 


d | Extend the Compaiies m 18.95 (the 3 | 
2 to 95.3, that Extent turn d twice over from 6, r 
. 151.76 Gallons, the Content of the firſt 6 Inches. And lo. 
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PrxoOBLEM X. 


* 
* 1 


N order to perform this difficult Part of Gaging, che thiee 
I following Dimenfionsof the Cask muſt be muly raken, 
© The BungDiamerer, FF 
Viz. 3 The Head-Diamerer, Tenne the Cask. 
The Length of the Cask, vv 
In taking theſe Dimenſions, it muſt be carefully hd.  .* 


that the Bung-ſtaff and the Staff oppotite to the Bung-hole, a= 


| 2. That the Heads of the Cask are equal, and way circular; 


1. That the Bung-hole be in the Middle of the Cazks 1 
both regular, and even within. 1 . 


if ſo, the Diſtance between the Inſide of the Chine to the Out- 
fide of its oppoſite Staff, will be the Head-Diametcr within the 
3. With a liding Pair of Calipers (made for thar Wie) mke 
tlie ſhorteſt Diſtance, or Length, between the Qualides of the 
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Sn ee 
neſs of the Cask) for the Thickneſs of the 


will de the of the Cask within. 


e 


the 


whereby 


» You may take the Length, by | 
a ſtrau Kod in at 8 plow the the Thick. 


is oF the Head. | 


; andRead Diameters CD and AF, and, 
aide ne in beck af Kale can be 

no one general R can ven 
Content of all Sorts o 2 
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2 F | 


theſe Forms. 


"wx CO „„ — 
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— Froftrem of a Spheroid. 
x. The middle Fruftrum of a Parabol ck 
The lower Fruftrams of cwo equal 
= — —— 


ene Cark be very much curved, as the out 
Aancs of the laſt Figure) then 7 bas be 


e 1 
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1 ö 
les curred, he the . e apart 
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the aid and Head) be 
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| Of aging. ö 2 30 


r 


3. If the Stayes (between the Bung and Head) be very little 
curved, then the Cask is taken to be the lower Fruſtrums ot t o 
equal Parabolick Conoids, abutting. or joining together, d 


one cammon Bale. 


f the Steves (between the ng and be att, as 
the prick d Lines in the laſt Figure} then the is taken to 


be the lower Fruſtrums of two equal Cones, abutting orfeining 
together upon one common Bate. | 


There are ſeveral Rules laid down in Books of for 


i the Content of each ſeveral Form, bur 1 tac 


in and moſt practical Way, is to find ſuch a mean Diame» 
ter, which will reduce the propos'd Cask to a Cylinder. Thus, 


Multipiy the Differenc: of the Bung and kiead- Dia meters by y 
for à Spheroid; by 65 for rhe ſecond Form, by for the thi 
Form, and by 5 for the fourth Form; and the Produk ww 
the Head Diameter, and the Sum is a mean Diameter | 


Example. Suppoſe the iametet be 32 Inches, the Head- 
Diameter 24 Inches, and the Length 40 Iuches, the Canem is 
each Variety is xequiz'd. | 

The Difference cen the Bung and Head-Diameters id ; 
which multiply'd by , the Produ@ is 5.63 which addedio-w 
Head - Diameter, the Sum is 29.6, the mean Diameter : The Area 
anſwering thereunto, will be found (by Prob. Ht) w be 2.44 
Ale-Gallons; which multiply'd by the Lengrh, che Product us 


97.4 Gallons; and fo much is the Content, if it be the feſt Forms. 


Again, if rhe Difference of the Diameters 8 be multi oy 
48 will be 5.23 which added to — 
ter, the Sum is 29.2, for the mean Diameter; and the Ares am 
ſwering therevato, is 2.3746 Gallons; which multiply'd by 40» 
(the Length) the Product is 94.98 Gallogs, the Content. if it be 
of the ſecond Form. | 


- Again, If the Difference 8 be multiply'd bv .6, the Produ} 
4.3; which added to the Head-Diameter, the Sum is 2%, the 
mean Diame:er; the Area thercunto is 2.31 Gallons; whach mat» 


tiply'd by 40, gives the Content 92.4 Gallons, far the third F | 


Again, the Difference 8, multiply'd by. 5s, the Produ@t is 4.45 


which added to the Head-Diarneter, makes the mean acer, 
28.4, the Arca thereofis 2.2463 which multiphy d ,. the 


rroduct is 89.85 Gallous, for the third Forma, 
is 


392 „ f Fro 


By Scale and Canals 


| a Copies from the Gage-point 18.95, to the but 
men Dre 25.5, that Extent wul reach from the Length, 
| e and then to the Content, 97-4 Alc- 


Galioas. 


| hs how 18.95 to 29-2, . 
1 . from 40, will at laſt fall 
| Exrend from 13.95 to 28. 8, (herkird mean Diameter) 


— turm d twice over from 49, will © ne 


| Annie. Extend from 1 25 to 28.4 (che end mean Diameter) 
That Bent, trnd twice over 49. will a laſt. fall upon 
09.35 Gallors. 


| Z 
= upon the common Two-Foot, or -Eighteen-Inch Rules, for the 
# " Reaſon mention d in the Preface; yet the Rules may eaſily be 

2 appiy'd to the Sliding-Rule, thus: To find the Area 57 Circle | 
in Gallons, it the Gage-point upon D, (that is, a fingle Line 
of Nembcis: io 1 upon C, (that is, 2 le Line) then agaiuſt 
any Daamete: upon D, is the Arca upon C, thus: 


To find the Content of the Cale laſt mention d, * ft 
Form, 
Set the e-point 13.95 upon D n C; 
rub 29.6 upon D, is $7.4 Calions, * 
— | 
Aud again 29.2 (che ben mean Diamercr) en D, ates 
Gallons on C 


And agaialt 28.3 {the next. mean Diamerer) on n. ***. 
Gallogs on C. | 


__— Aol ag +64 te la men Diameter) D, is 89.45 
465 A. 


Ail done without removing th Slider. 
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* _ Area is Unity. # 
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Appendix. 0 | 
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Tre 72 of the Table of Segment ts. 


9 * to find the Ullaze, or Quantity of Liquor 'E 

remaining in a Cask, whoſe Axis is pa- 
rallel to the Horizon, the Surface of the 
& ad t the Heads the Carl. 


be Ru F is, 


2 wet or Dey Inches of the Bung-Diameter add a com- 
Number of Cyphers; then divide it by the whole | | 
ſang, Tn the Quotient found in the Table under the Title v. S. 
; which multiplyd by che whole Content of S 
* — Product ſhews the — of Liquor in the Cask, 
i the Pindend Wea the Wet 8 or the Ullage, n 


. 


| n Form of a Cylinder, whoſe kung Dia 
| "Enerer is 29 Inches, the Dry Part 13, and the Wet 16, and the 
Content . A 


eee : 


Divide the Dry Inches. 73> by 29, the 6 and the 
r S. and 
r it is 42 385 to which add a proportional Part 
for- the 8. the whole Segment will 4333; which multi- | 
ply'd by the Conene of the Cask, the Product will be 6.666 =} 
Gations; and fo much the Cask wants of being full. | 


"5 6 ere, If the Cas be in the Form of 2 Cvlinder, or near that 
2.44 jgure, che Table will give the Ullage exact enough; bur if it 
* * 2 — Dock, uie the following Method : 


8 By the Bung and Head Diametem find ſach a mean Dia- 

Meter as you judge will reduce me propos'd Cack to 2 Cylinder. 

* kad its Content. Frow 0 
Ry | 


— OED 


— 


7 


2. From the Bung: Diameter ubuadt the mean Duamerer, and 
r bs 


—_— 


C 3. From the Wer Inches ſubrradt the ld halF Difference; 26+ 
| FA this Difference; then uſe this Proportion: 


As the mean Diameter: is to 1000, 

' che Diameter of the Tabular Circle): a. 
3 is the reſery'd Diſſerence: 
a Þ a Verſed Sine in the Table. 


„ 


Then, if the Tubulas Fegmens be eee 
S de the Quantity of Liquor in the. 


Example. . e 
| Form, where the Bung-Diameter is 32 Inches, and the mean 
Diameter 29.6, and the Content 97.4 Gallons; and the 

= :* Wer Inches 19, to find the Quantity of Liquor in We 


From 32 — 19 

ſubtr. 25.6 ſubtr. 1.2 | 

Rem. 24 Rem. 17.8 teſer d . 
. N 5 — : | - 
f As 29.6 : 100 :: 17.8: 60, the V. 8. 

"The Segment to 60 is 6365. wh — A1, the 


Content, the Product is 61 Gallons, the Quantity of Liquer i 


If the Dry Inches had been given, by the fame Method 
you „ Ullage, or what the Cal v of 


Ss 
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hats 
; 7 5 
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err ee ie lilies» 
r n r . 1 » 


5 36 che Area of the Bung 
Diameter 2.315 Alc Gallons, 


— — 


Appenda. Set 1. 


. 2. 5 find what Quantity of Liquor is in 


a Cask, when its Axis is perpendicular to 


| "tbe Horizon, viz. when it ot ands tpright 


trpon one of 7s Heads. 


To do this, yon muſt know how to calculate the Area of 
any Circle, between the Bung and Head, whoſe Diſtance from 
the Bang, or Middle of the Cask, is given; which may be done 
by this Proportion. | 5 
"Xs the Square of half the Length of the Cask: is to the 
Difference between the Bung and Head-Areas, : : ſo is the Square. 
of any Circle's Diſtance from the Bung : to the Difference be- 


tween the Bung-Arca and the Arca of that Circle, +ixz-, the 


er. 0 : | ; | 
"Then, from the Bung-Arca fubtraft one third Part of the 
aforchid Difference, viz. between the Bung-Area and the Area 
of the Liquor's Surface? Multiply the Remainder by the Li- 
Difance from the Bung, and the Product willſhew what 

iry of Liquor is either above or under half the Content 


Let us again ſup- 


SI is 6, wheſe Square 


abd the Area of the Head 
Mameter 1.6042 4 the Diffe- 


bence 1.2477. Then, 


As 400 1. 471: 26 © 9751 

ay >; 3 5 

Dune chird is = 
EFF 3 | Ffom 


* 


From 2.8519 Bung-Area, 
ſubtr. g a third of the Difference. 


- „ 
—— 


Rem. 2.8269 
6 mult. Diſt. from the Pang 


—— 


a 1696 14 Content above the zung 
Add 2 half the Content Cask. 


68.6 the the Quantity of Liquor in the Cazk. 
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gat Qu of tat in» Citm, «up 
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Firſt, find the Area of the Baſe in Buſhets by W... 


1 the” Length the Breadth, and dividing the 
by 219042 or only by 2150. and multiply that Area by the 
| on Dogs (how to take the mean Depth, fee Problem IL) 
) be Circular, or Oval, divide by 273%. {See Pro 


Exanple. There is a Ciſtern, „ oy ect 
and Breadth $4 Inches, and the mean ang 
What is the» Content? NK 


Multiply 34 by 54, and the Product is 4536; which divide 
by 2150, {and the Quotient is 2.1053 Bulkels, che Area of the 
Bottom at 1 Inch deep; which DRE by the — 4360. 
aud the Product is 91.98 Buſkels, the Content. . „ 


— 


- 


. Suppoſe a ity of Malt upon a Floor, whoſe 
Leng i 245 frches, andthe Kreadeh 124 aches, and the mean 


- p 


iply 245 by 134, end 
2 | 


| is an invertcd Line of Numbers upon ſame sliding 
Eales, mark's with the Letter M. which was contrivw d pur- 
| ' ; and there is a double Line of Num- 
upon the Slider two double Lines of 
ual Radius, and all work to- 
and Breadth in one 
that which flic by * 
i is. Thus, in the firſt Example, 
22 $4, upon the inverred Line, and 
other Part of of che Rule, is 91,98 
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LAN D-MEASsUuRK IN 6. 
give the whole An of Szrvcisg, but ſuck 


the Chain only ; (and for” 
th a Pole, or Sti of half 4 Roc in Length. 
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II Of Land-Mcafuring. 8 
— | 58 Mo g . 


— a — _ n 


— — 
NE ) c ——— —— r — . 
— 


7 PROBLEM L | 
To find the Comem of a Piece of Land in the 
Form of a right-angled Parallelogram, or 
| 2 Square, or what is ſometbing near tas 

orm. + 
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up your Stick, | . | 
with the Croſs | : 

upon it, a lirtle 2 

Diſtance from $ : 

7 3 as at : 

a hayin : 

s » wo {| jo | 
Marks, as at (b) a ＋ +h N 
and (c) Of equal _ q D — = 
Diftance from |< Ip, _ 
the Fence, turn O = | 
one of the Slits * * ky | 
dircaly towards 5 | 
(b); and then, ; 
if the other be ; 
directly point- | : 
ing (c) ic is a : 

Right-angle. . 


To mealure | — 
ſuch a piece of C ; 922 D 
— 1 5 82 
Figure above. If you meaſure I cn g_—_ Sides — | 
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how” 
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Chain, I will therefore ſhew 


See the Work. 
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Bur becauſe every Man that may have Occaſion to meaſure 


en wee „ h e Bode fn 
a picce of Land can't procure a 


Length; the whole Chain being 100 Links. 
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h to meaſure an Irregular Field, 


pen begin and ineafine in a direct Line from A towards 
Ez; but when you come to (a) - ſet up your Croks, 2 al 
aun ̃˙ —© «© a them | 


+ meaſure the Perpendicular al, which is t 
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